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For several years, Graduate Engineer Leebert 
Johnson, Conway, Kansas, has been a_pond- 
building contractor. His “Caterpillar” Diesel D4 
Tractor and carry-type scraper commonly move 


500 to 700 cubic yards of earth per 10-hour day. 


knows the need for a track-type tractor to give him 
the traction and drawbar pull the job requires. 


Being a realist, he’ll demand Diesel power. And 
being trained in mathematics and mechanics, lie’ll 
know what it means that so many individual 
In one 200-hour working period, his outfit “Caterpillar” Diesels have long since done 25.:)00 
built 10 fair-sized ponds—on less than $25 worth _ hours of heavy work—and are still going strong! 
of Diesel fuel! In addition to pond-building, 


Mr. Johnson also builds trench silos, does road 
work and custom farm work on contract. 


‘. . . + There'll be no reconversion delay in 
this company’s factories at war’s end. Ju:: a 
simple switch from “khaki” to “overalls” and 

An engineer has many advantages as a pond- “Caterpillar” Diesel Tractors will take over t!ieir 
building contractor. He knows where and how to _ peacetime jobs at a faster rate than ever! 
build a dam that will catch and hold water. He  cATERPILLAR TRACTOR Co., 


PEORIA, ILLINOIS 


CATERPILLAR DIESEL 


REO. U.S. PAT. OFF. 


“Wax: TRACTORS +¢ ENGINES AND ELECTRIC SETS - EARTHMOVING MACHINERY 


326 AGRICULTURAL ENGINEERING for September 1944 


AGRICU 


in m: 
perso: 
putve 
sales 
for « 
they ° 
hand 
KH 
be sa 
cultu 
latter 
is at 
have 
I; 
ter 
Prad 
sized 
Whe 
be c 
will 
bush 
ing, 
dwel 
] 
Prof 


tens 


Be Oe ee eg Peele oh beeen? Mane: | 4 oe et oi Sh aber Te ee a Resi ge Ne eee amet 
bo a ae es i saat ates ee a ae seer ae 9 ds Be Sain A Ne cape os, a ame 
a SE I | Hs te Pe ae ee gees 8 
ee eS oS 
na 4 
Sy ete ; ; 
ce Sem q 
Be 7 ae 
ieee a 
a oii ee : ae ] TY 
Se ee ee 
es x =" y : : 
“ere eo & 
Se eat & aoe 7 
eo Y oA ee ee — 
iG ce go> | 
See ee). e? 1 
5 ay A ee 1 ] 
bs Raters | e® 
Se Saas ee* R: : 
Reset ag ee q 
‘ Be 4 & ee? A : 
SEE eet age NE aoe TR ; ] 
euehay se yee 
Nee eee : ° : 
a T es iii 1 } any r 
ee c eee? U 5 annus 
i ea ae ee 
a — aor D- B these 
2 Pg. ok eee . 
A ies obun fan P @] B theor 
ee os : - i 
. A . B tion » 
i yore? — , 
So Se Pay oY Yl s may ¢ 
: ie. Po i (_=a> —. . . 
is of Sees 9 a ie ae - | es i 4 
25800. ae ; 4 ~ j 4 ies . a a & . - : N 
— eee % — is / ; =: ‘wee ae ee a ; 
_ ee oe : : % . hl + ; pt en 
a ba it~ wines ae a _ ae 
Oe 2 2 vo = eo thy Jt, ert 
. ‘ a ax — . se a —_— Be, e Mh TE al mea 4 _ 
See: ee has ik “ ate _ ~~ it “ 2% i yee —— eA ear Coy ey LS i 
ce see —_— ~ ee Rew Se. , — bs ") - F ca . : .* 
Seon, yo ——e \ if 2 ae Ya ae : » pe a ’ 
seat, ee aa — { x —” z a a - F —~ epee game’ nk we ua 
ae aaa — . ae Pe eg 44 “oie San ata Ba wh eae » wey < 
a? | ae  _  ——— ot a ae a ee ae, a). oe 
2h a on «a e «AW 0 hee ae a) MAR. 27 i. 2 t 
ek ee ad 7 om —r a a § pagel 3 ee Le, gene Rs Pe a ae ee -— « : 
f saa; Bk 2 aie PO cet a 7 - e/a ii MS ae x i "hy, aera ee , Be —— ae ee 
ida oe es any a YS = wi .¢ Ae , a _. oe Soe — _— ba —— 
mee oes 2 ip ~ =p PM, NOSE wean ee : »- = Ceo peer a 
gr ene gk” SP ae LS el il 
See aga a | ax? Ta + ie i » oa ae. “ate ie ta ts [aaron a i a ’ 
Pare eee ae a - af . ae 8 |f ae iM ein -_ Pe es | Lt stad se ac i ee eee ane =. : 
a es TS Se Ss Oh L. ees Nae 2 ee gees: ie herr Pe ta: * ied a ee oh 7 _—_ 
oe ees Fete a Ae rs Co eS ee are ‘teed Paty Se 
ies me EE am ae an eS ae ie ae ee Mie: ow: ae: See eS 
apes Be es — eS 7. ge he a cat eee 
ree oe By a. ee re oe alte TS rs a. | wee ean. ig "a Nene aes 
"oe Pr’ * i. . —— te Te rere — £5. Se RE a Lae ki, oe Se SS ie 
Reon) Saad ae tir _ —. Se Pap Ge. ae a ick se ie de, i oP oe ee — _ = 
es (et, —f/ SP. | en ee 
a sa a fA : ON Ie ae ee ee . 
ee Be oe a +s Pe 34 —_— js ee ea Ge ee “a Se Oe a oa oe 
Seti: Ng iin ee Be Ga /s SS ee a te ae Bi. Be a. cetin  ME 
Seige. ae oni a e >, ,< eg eS A ia ed ey - Seg ae sty a GS a oe | 
E Pe yall @ a PO a eae Ele ~ . 2 ki eee ee) le 3 ; 
Pa.) ae Feat ent Soe ; Shy) ~ Sate ae Sa ae. oF Pay a ————— 
5. ae See eee Oe) 9 See ene iene Cee if ey ye SI Ma. = Pe ee ky ve ae 
2 eg a oo ee eed eo et inte ae, ge ge LO A ae ae aes a 
AS Spe eth ag 2 ea, , i ee awit so ee ee ee oe Ke Seals ee a is iy ® Be 
ie rr Laut i NY ae ae pe oP abr sox so tem mt 
(cers , ae 35 ¢ i : “ ae ~ nai AS 8 rf Ses | © eg Rhee a gi ,, 7 
co ae eee wea) Pe ON a Eee one on tga Pa tr ae 
eS oe Sea Ey I ee ent ea gE | 
: ae oma a — =< y iets Epes oe La ee ze a, TN eh si Pte 3) .— ’ 
me Tee > SOE Ns et NOR eee ee ih ae | 
ae oS a ae 7 he a ee RE Ce ene Ae ii. oly fat me 2) | 
fo!) omen ot tas = . —_ oo ox 2 4 ae a Rael fas i ie” yt oe a ‘ 
ae Sal ‘ ss a —— 's re SS — OF Sans _ Be OS FE gy? —_— La mie “i ef | 
Me ae ~ ; ee eee et a ee eo ee | 
a ae) yy po : Tome Gigi : SO, eee ee 1 
rah 9 eee . ss nye feed oe ion © i Pa Ss arn, a ge ee St eta —_— © : 
ne = : S * <4 he =e — ni ~ a sai “a ina : a >. eh a ade P - 
a Se i & ~ a ced <a . girteneg > ee ne ean ag to 
ae i a a © ~<. wio hee rani . <. oe oe 
a Sale ee Lae” oe Cdl ee Nee age ; NRG i! core SS — 
ae é < ae =a ‘pe ‘ ni —_- “9 ring, Bg ~~ ois ar {," ~~ : 
ee —=—— RENE de ony, Sx tp i — ; a ; 
Se aes aS = - ik eta as wie vig ia : ; 
ae Ec ‘ 3 _ caine Pity, $ oe siete 
Cee ite f Sgise! ea =. so 
a “nt hs aie ¥ = MSP ne . a a he ~~, — é we - — - ~ in . = : 
Byes erie ae Se wee Ee Pe oe we EK an Sam ene 
ee ye a ws a - = 
oly ane bal “a 
eh as - ; oe 
Sbees taney ~ 
sa eee 
eae a 
ie see 
seamen 5 a 
ee 
feo cee: 
OS ae ee 
3 eee ecor 
: See post 
ey = te 
=e ee eimai the 
So a 
sis coe luct 
petit nor 
A ism 
Be ke a 
Sia i oe fut 
Ee cca fre 
kis Sverige r 
ne ee 8 € 
aes a im] 
2S SE 3 imy 
eee gre 
wie: eas 
= wens tur 
Re area ext 
rape vs 
oats. aaa be 
pe ae As 
eee oe 
sss igea pate ch 
Bere. i 
Bi cg ot, aia eq 
‘ee eee 
Reg i) sa aes . 
ieee heen ri Be 
ete reatee Pe 
Side heen aise: * I 
eee eee 
RA Le ae ea: Fae 4 
Pia amend ve : 
Shei i ye. Re gS ach 5 a Se oe = aa i tgs ~ ae --) eee pric -f 3 * =o Sages 
oe: Si Gia «i sen eee. ee ee ine. | nn 
es: gh Sates eM Bakr ae 
re Oe fy Sasa dant Fete Sa aeet aaeaoee eee < siesta Jeet ce aa On 
= et pepe ss ates Be Py LS NED aa ce ace on i oa - Sega th Ree eg ea nde PR RSs ae 


ve him 
quires. 
r. And 
s, he'll 
vidual 
25.100 
trong! 
‘lay in 
Just a 
” and 


r iheir 


.LINOIS 


AGRICULTURAL ENGINEERING for September 1944 


Electricity to Earn Its Way 


JE HOPE that the slightly forbidding phrase “‘elec- 

W tro-economy’”” used by D. W. Teare will not keep 
f any reader from giving serious attention to his A.S.A.E. 
annual meeting paper appearing as the leading article in 
these pages. Though he sets it forth modestly enough as a 
theory, he has set up a way of approaching rural electrifica- 
tion »/hich promises to be sound in practice, however great 
f may be the revision of detail to suit specific situations. 


Mr. Teare is realistic in recognizing that the major force 
in making farmers want electricity is its contribution to 
personal comfort and convenience. He goes beyond the 
urveyors of electric energy and equipment, in their usual 
sales methods, by deliberately searching for economic uses 
for clectricity which will justify farmers in having what 
they want. If farm electricity does no more than make ‘‘one 
hand wash the other’’ it still will be eminently worth while. 

However, we admit no such limitation. We shall not 
be satisfied until the productive uses of electricity in agri- 
culture so far eclipse its household applications that the 
latter will be a minor by-product. Until such preponderance 
is attained, the agricultural engineers in farm electricity 
have only started their job. 

In particular, we rather resent the custom of estimating 
potential load in terms of farmsteads per mile of line. 
Under that concept the richest territory is one of minimum- 
sized farms, of families closest to the subsistence level. 
When farm electrification really arrives, potential loads will 
be computed in terms of productivity per square mile. It 
will be the number of cows to be milked, the number of 
bushels of grain to grind, the acreage of crops worth water- 
ing, which carry the key to kwhr, not the number of 


easeinnann 


EL dwellings. 


Meanwhile, pending approach to that goal, Mr. Teare’s 
| proposal may well form the basis for faster, sounder ex- 
tension of rural electricity. 


Discount the Depression 


OT TOO little and too late, but rather too late and 
therefore too much, seems to be our habit in making 
economic adjustments. In reminiscent review we see the 
postwar boom of 1919, the agricultural collapse of 1920-21, 
the speculative orgy of the late 1920's, and the slow, re- 
luctant sobering up of the 1930’s. Every one of those ab- 
normalities might have been mitigated by a little more real- 
_ in appraising the present, a little more vision into the 
uture. 

With all these economic and emotional blunders still 
fresh in memory, it should be possible to minimize the de- 
gree, if not to forestall the fact, of their repetition in the 
impending postlude of war. In our humble opinion the 
impact of reconversion and contraction for peace can be 
greatly softened by anticipating adjustments, making them 
early and moderately rather than waiting for the full fury 
of forced acceptance. 


To be sure, the problem is much wider than agricul- 
tural engineering or even of agriculture, but we still can 
exert our influence in the general situation, and may well 
bear in mind that our influence is greater than our numbers. 
As a profession we have a special stake in the postwar 
chanzes. Reconstruction of the farm building plant, re- 
equipment with power and machinery, renewed energy in 
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soil conservation, indeed every objective of our profession 
for our clientele, all demand early and orderly adjustment 
rather than demoralizing deflation and years of delay. 

We suggest a deliberate policy of immediate but moder- 
ate reduction of all prices and wages, agricultural as well as 
industrial, which have advanced as a result of war condi- 
tions and pressures. In particular, we should work toward 
prewar balance or ratios among prices and wages. We do 
not regard those ratios as altogether equitable, but we be- 
lieve we can make faster and safer progress by using them 
as a starting point than by trying to prolong the fictitious 
and still more inequitable ratios of the war economy. 


Emphasize Education 


N ALL the clamor concerning adjustment for peace there 

has been too much talk about jobs, not enough about 
education. Both as a temporary cushion and as a permanent 
preparation for perpetuating the American way of whole- 
some living, education holds more promise than any other 
single thing. 

Nearly a whole college generation will have been di- 
verted into the armed forces. With them should be counted 
the boys and girls who have left high school prematurely 
to take jobs for which they are all too ill-qualified. To think 
that they all can be thrust immediately into peacetime em- 
ployment with any solvency is obviously fantastic. Equally 
obvious, so great an infusion of inadequately educated 
young people into the social and political scene would great- 
ly weaken our capacity as a nation to cope with the tremen- 
dous problems that lie ahead. 

We challenge the doctrine that every soldier discharged 
and every factory hand laid off should be found a job. In- 
stead, the traditional age brackets for school and college 
should be extended at least four years to give them the 
education they should have for a lifetime of productive em- 
ployment and sound citizenship. To the extent that they 
may be deemed deserving wards of the state, it will be little 
more costly and certainly less debasing to put them into 
school than to put them on WPA, by whatever euphemism 
it may be known. 

By whatever number the schools and colleges can ab- 
sorb, the number of jobs remaining for older people will 
be greater. Both groups will be in constructive, self-respect- 
ing activity. Yet it would be a mistake to set an age limit, 
even a new and higher age limit, on education. In both 
public policy and public opinion we must make increasing 
place for adult education. 

In times past, the average life span was shorter than it 
has become now. At the same time, technological advance 
was slower. A man who prepared in his youth for a trade 
or profession was equipped for life. Already we have 
reached the point where many men outlive their educations. 
In the learned professions the sabbatical year and the re- 
fresher course are accepted. We must extend the principle 
and practice of re-education to other occupations. We should 
push it with all haste now as a measure of reconversion. 

As agricultural engineers we have a special obligation 
to promote such educational programs. We are lifting agri- 
culture to levels which call for better educated farmers. We 
also are lowering the number of people needed to produce 
the nation’s food and fiber. We must do all in our power 
to see that agriculture’s surplus man power is trained to 
take its place in other occupations. (Continued on page 348) 
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the percentage of farms receiving central station service from 

10 per cent in 1935 to approximately 40 per cent at present. 
This activity on the part of farmer-owned cooperatives and the 
utility companies is a major development without parallel in agri- 
cultural history. It is especially interesting to note that the distri- 
bution of power has already reached every kind and class of farmer. 
The desire for lights is universal among all farm people and the 
extent of past construction programs has fully convinced most un- 


Ti: nation-wide rural electrification program has increased 


.serve’ farmers that, had Hitler and Tojo not intervened, they 


would now have lights. It is highly probable that many war bonds 
are being earmarked to pay the cost of electrification and to buy 
electrical equipment. The demand for service by the entire agricul- 
tural population is a phenomenon not previously encountered in 
extensive agricultural developments. 

In the case of power farming, it took thirty years to adapt the 
tractor to all types of farming so that a universal market existed. 
The combined harvester-thresher went through a similar period re- 
quiring farmer education, machine adaptation and even the tedious 
process of plant breeding to develop suitable characteristics in crops 
so they could be successfully harvested with a combine. In contrast, 
the entire farm family is intensely interested in electric power and 
equipment because each of them is offered highly desired improve- 
ments in daily living. Unfortunately the rural conception of farm 
electrification is climaxed by the desire for lighting rather than the 
productive applications of power. It is said that the Chinese greet 
each other by asking “Have you eaten rice?” In rural America, a 
frequent salutation is “When do you expect to get lights?” 

In many communities events are dated as having occurred before 
or after “‘lights’” were turned on. The energization of rural lines is 
indeed a red letter day in the lives of whole communities. The 
shortage of farm labor, the discontinuation of line construction be- 
cause of the war, and the scarcity of electrical equipment are nega- 
tive educational influences concentrating the farmers’ attention on 
the possibilities of electric power in labor saving and lower cost 
production, yet farmers who have had electric power for many 
years have not gone much, if any, beyond the urban dweller in 
putting electricity to work. Although lights, radios, irons and re- 
frigerators have reached a high 
saturation point on the older 
lines, the use of productive 
equipment has not approached 
even a good beginning except 
on some dairy, commercial 
vegetable and poultry farms. 

The feasibility of rural 
line construction has been 
based on population density 
rather than on the possibility 
of extensive use of power and 
a high average consumption 
by the farmers. With densities 
of 2.5 farms to the mile or 
more, it is reasonable to be- 
lieve that the natural, though 
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slow, growth of electric use will eventually liquidate the costs of 
distribution lines serving such populous communities. The wide- 
spread farmer demand for “lights” and the probable postwar pres- 
sure for work projects to employ returned soldiers make it entirely 
possible that the extensions of lines in the postwar period may be 
so rapid that farms will be served long before the potential con- 
sumers would normally be able to use the power extensively. This 
might be particularly serious from a financial viewpoint because 
many of the unserved communities consist of thinly settled or sub- 
marginal areas where revenue per mile on the present basis of load 
building will, for a long period, be.too low to justify the line con- 
struction cost. It is granted that the social need of such communi- 
ties for power is as great as any other, but the extensive electrifica- 
tion of such areas may seriously jeopardize the economy of both 
individuals and the community if expenditure of capital reserves 
for non-productive equipment is followed by high monthly power 
bills. Farmers have not hesitated to drop telephone service in the 
past and can be expected to turn off electric power and let pay- 
ments on uneconomic equipment lapse in the future, if they suffer 
financial limitations. A wide break in farm prices would probably 
bring serious financial difficulties if not catastrophe to the backers 
of rural lines and their consumers if they have based their farm 
electrification on the city plan of comfort and convenience instead 
of production. 


While power lines have been extended to many farms, there 
are, from the agricultural engineer’s viewpoint, few really electrified 
farms. In searching for the causes of the slow development in ex- 
tensive use of farm power, the author is fully convinced that use 
of power in comparatively large quantities will develop only when 
electricity becomes an economic tool that will produce additional 
farm revenue sufficient to liquidate and maintain electrification 
costs. With this idea as a foundation, the author has developed 
the theory of an “Electro-Economy for Agriculture”. Such an 
economy may be defined as the application of electric power to farm 
problems for the purpose of increasing and maintaining farm in- 
come in cash or in kind sufficiently to pay for the cost of needed 
and desired equipment and to provide monthly revenues for pay- 
ment of the power bill and additional equipment installments. 
Electro-economy applications 
are not substitutes for recog- 
nized technical and manage- 
ment practices but rather cata- 
lytic agents which promote and 
effectuate desired results when 
better methods are used. 


On every farm adapting 
electric power into the farm 
business, there is a definite 
conflict in the use of electric 
power between the cash in- 
come on one side and the cost 
of equipment and the monthly 
bill on the other. In studying 
farm incomes of the various 
agricultural regions, for the 
between-wars era, the genera- 
lized information in Table 1 


TABLE 1. AVERAGE ANNUAL 
FARM INCOME IN CASH 
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was assembled. These cash returns are startlingly low especially in 
view of the present wartime prices and much higher farm incomes. 
However, it may be assumed that, if the operation delineated here- 
in can be successful at low prices, they will be even more successful 
if present prices maintain. In comparing these incomes with urban 
wages, it is easy to see that rural sales campaigns will have to be 
based on income production rather than personal desires for luxury, 
comfort and convenience. 

Table 2 is a comparative study in the cost of electric equipment, 
frequently recommended for establishing an electrified farm and 
the average cash farm income. It will be noted that this equipment 
is typically household equipment. It is significant that most rural 
sales programs by both manufacturers and rural line operators have 
concentrated on this expensive, high consumption and, with the 
exception of the pump and refrigerator, non-productive equipment. 


TABLE 2. PERCENTAGE CASH FARM INCOME REQUIRED TO 
PURCHASE THE SPECIFIED ELECTRICAL EQUIPMENT 


Regional Average Farm Cash Income, $650.00 


Per cent 
Cost of of annual 
Equipment Income 
Wiring for service $125.00 19.2 
Annual minimum bill at $3.50 per 
month for 40 kwhr 42.00 4.6 
Radio and iron 30.00 4.6 
Washing machine 75.00 11.5 
Shallow-well pump and sink 75.00 11.5 
Range 135.00 20.7 
Refrjgerator, 8 cu ft 150.00 23.1 
Water heater 75.00 11.5 
Bathroom equipment 300.00 46.1 
Annual electric bill to 
operate above equipment 152.40 21.9 
Total $1,117.40 170.1 


Prices and income quoted are prewar since present farm income is 
abnormally high and electric equipment practically unavailable. Few 
salaried people would be willing to pay such high percentages of 
their annual income to enjoy the benefits of electric power. The 
farmers as a group have not been willing to spend 11.5 per cent of 
a year's cash supply for a water pump and sink, 20.7 per cent for 


an electric range, 11.5 per cent for a water heater, 46.1 per cent for’ 


modern bathroom installations nor 21.9 per cent for the power bill 
just to operate the equipment as is evidenced by the uniformly low 
average power consumption. This last figure on annual power cost 
explains why farmers on the Garner project at Garner, Iowa, in 
the 1920's and other farmers on numerous electrified demonstration 
farms since have not bought equipment installed and successfully 
operated during a demonstration period, even when it was later 
offered for sale at greatly reduced prices. 

Farmers may not have analyzed the economic causes of their 
inability to use electric power, but few 
to date have permitted their own or their 
families desires to carry them into exces- 
sive electrification for which they cannot 
pay. If electricity is to take its proper 
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place in agriculture, the farmer must be 


WATER HEATER 


taught the economic possibilities of elec- BATHROOM 
tric power. Such training should include RANGE 

the methods of increasing production, WASHER 

: ; as : KITCHEN SINK 
improving the quality of products, timely 1/4HP MOTOR 
production, preservation of perishable HAND IRON 
products, complete or partial processing SMALL RADIO 
of raw products, an improvement in the HOUSE WIRING 


technique of insect and germicidal con- 
trol, and in labor-saving installations. 
As previously stated, dairy farmers, 
commercial vegetable producers, and 
poultry farmers have been quick to util- 
ize the opportunities of high-line service 
to reduce costs, improve the quality of 
marketable produce and save labor. On 
the other hand, thousands of farmers 
who have electric power do not produce 
such products in quantity and see no 
opportunity to use electricity productive- 
ly. This is especially true of the southern 
farmer, the small grain producer and 
farmers with small acreage everywhere. 


200 LAYING HENS 
$200 ANNUALLY 


PIG BROODER 
$24 ANNUALLY 


REFRIGERATOR 
$100 ANNUALLY 


FARM CARDEN 
$100 ANNUALLY 
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The peculiar situation in which 85 per cent of the farmers ire re. 
ported to receive only 15 per cent of the cash farm income offers a 
splendid opportunity to use electric power to promote subsistence 
living of a high standard. To meet the need of all types, classes 
and sizes of farms ranging from 5 to 5,000 acres, the following 
five-year program based upon an electro-economy foundation ‘s sug. 
gested. It utilizes the ‘subsistence’ production methods long advo. 
cated as essential to successful farm living. It is believed that by 
following this or a similar plan all farm families can acquire and 
continuously operate sufficient electric equipment to establish the 
following objectives as a national reality: 

1 Establish electric power as an economic tool that will increase 
farm revenues sufficiently to pay for the power and the equipment 
needed to operate an electrified farm. 

2 Raise the existing farm living standard to a much higher level, 

3 Increase the average power consumption sufficiently to make 
the electrification of the remaining unserved but thinly settled and 
submarginal areas feasible. 

4 Lay the foundation for the development of rural industry to 
insure occupation of surplus farm labor in normal times. 


A FIVE-YEAR ELECTRIFICATION PROGRAM FOR AN INDIVIDUAL FARM 


The purpose of outlining a five-year financing and equipment 
acquisition program in detail is to assist the new farm user of 
electric power in acquiring and continuously using a maximum 
amount of electric equipment in his daily life and in his farm busi- 
ness by making productive equipment immediately effective and 
additional income thereby available. 

In order to classify a farm as electrified, the author is of the 
opinion that an average consumption of 200 kwhr per month should 
be used with at least two productive applications of power. On 
such a farm it is probable that at least $1,000 would be invested 
in electrical equipment and a power bill of $10 monthly or more 
would have to be met. The equipment acquisition plan as outlined 
in Table 2 to Table 4 is based on the present federal requirements 
that, with certain exceptions, equipment purchased on the time-pay- 
ment plan must be paid for in one year with a 20 per cent down 
payment made at the time of purchase. The only exception in this 
plan is the water pump which can be paid out in 60 months and 
TABLE 3. CAPITAL REQUIRED TO START A FIVE-YEAR FARM 


ELECTRIFICATION PROGRAM 
First six months electric bill 


$52.26 

Down payments on first year appliances and supplies £2.04 
First six months equipment installments 83.28 
250 chicks at 12c each 30.00 
Feed for chicks 80.00 
Interest on capital invested for 6 months 8.92 
Total $306.50 


requires a 10 per cent down payment. In 
general, sufficient productive equipment 
should be started the first year to liquidate 
all monthly cash expenditures for power 
and installment payments. 

Under present regulations a capital 
investment of approximately $310.00 is 


524 KWH considered essential to start an electrifi- 
MONTHLY | cation program on a basis that will have 
a strong probability of success. This 

capital may be obtained from individual 

reserves, or borrowed from local fnanc- 

ing agencies. The amounts and the pro- 

8 KWH posed allotment of this starting c:pital 
MONTHLY | are shown in Table 3. The money «llot- 
ted to six monthly electric bills, install- 

ment payments and interest on bor: »wed 

a eeay capital is required while production and 
income are being established. Whes nor- 

mal conditions return and equipme::t in- 

60KWH stallments can be extended from +6 to 


MONTHLY 60 months with only 10 per cent down 
payments required, the capital necessary 
to start such a program would pro ably 

65 KWH not exceed $250. Both productiv. and 


MONTHLY | 
} 


non-productive electric equipmen: are 
included in this plan. In order ‘or 4 
farm family to have the maximum com- 
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forts of non-productive equipment, it is essential that productive 
equipment be quickly acquired to establish an income to provide 
the funds to pay for and operate the various devices. 

There are many revenue-producing applications which can be 
operated on specialized farms. In most cases operators of special- 
ized farms are forced by law or trade competition to install such 
equipment in order to stay in business. This plan may be incor- 
porated into such farm businesses but it should be understood that 
the real problem in developing rural electrification is with the 
lower-income, single-crop or non-specializing farmer for whom this 
particular plan is suggested. Such farm families are the ones who 
use the farm as a way of life, whose living standards are lower 
than most urban families, and where malnutrition and deficiency 
diseases are common. Electricity offers these people an especially 
attractive and practical opportunity to improve their lot in life. 

Four methods of income production are employed using six 
applications of power to produce income in cash or in kind that 
will be sufficiently large to support an extensive electrification 
program. 

i Poultry production applications—yearly income $200.00 

(a) Night lighting for 200 layers 
(b) Water warmer, submersion type 
(c) Electric brooder, 250 to 300-chick size 


2 Garden watering equipment—yearly income 100.00 
(a) Deep or shallow well pump of 300 gph capacity 
(b) Supplementary watering during the dry 
summer months 
3 Refrigeration, household type—yearly income 100.00 
(a) 6 to 8cuft capacity 
(b) Saves food, keeps cream sweet and eggs fresh 


4 Pig brooders, yearly income 24.00 


Referring to the chart accompanying this paper, it will be noted 
that these four productive fields for electric applications support 
all of the listed household equipment which is classified as non- 
productive, even though it may save time and labor. These applica- 
tions will, with ordinary skill and attention, increase farm income 
in cash or in kind sufficiently to produce an estimated minimum 
return of $424.00 annually as shown. The average monthly power 
consumption of the productive equipment totals 183 kwhr which, 
properly handled, will support the additional consumption of 524 


TABLE 4. AN ELECTRO - ECONOMY FOR AGRICULTURE 
Teare, April 5, 1944 


Prepared by D. W. 


Column a 2 3 4 5 
Monthly Monthly Cost or Down 
Applications unit kwhr Monthly sales pay- 
estimate total bill price ment 


Housewiring 30 30 $100.00 $20.00 
(a) Radio 10 40 $3.50 25.00 5.00 
(b) Iron 5 45 3.75 6.00 1.20 

Poultry house wiring 
Lighting (180 kwhr yr) 15 60 4.50 25.00 5.00 
Brooder (500 kwhr yr) 41% 101% 6.15 7.00 1.40 
Water warmer 

(100 kwhr) 8% 110 6.40 3.60 -72 

Chickens, 250 at 12c 30.00 30.00 

Feed for chicks 80.00 80.00 

Portable motor 5 115 6.55 15.00 3.00 

Pig brooder 12 127 6.91 3.50 12 

*350 gal pump and 
kitchen sink 60 187 8.71 75.00 15.00 


Totals, first year 187 8.71 370.10 162.04 


First-year carry-over 187 8.71 

Refrigerator, 8 cu ft 50 237 9.84 160.00 32.00 
Washing machine 5 242 9.94 75.00 15.00 
Dehydrator 25 267 10.44 15.00 3.00 


Totals, second year 267 10.44 50.00 


THIRD-YEAR 


Second-year carry-over 267 10.44 
Electric range 125 392 12.94 135.00 27.00 
Totals, third year 392 12.94 27.00 


FOURTH-YEAR 


Third-year carry-over 392 12.94 
Bathroom 15 407 13.24 300.00 60.00 
Totals, fourth year 407 13.24 60.00 


FIFTH-YEAR 


Fourth-year carryover 107 13.24 
Water heater 300 707 19.24 75.00 15.00 
Totals, fifth year 707 19.24 15.00 
Rate: 40 kwhr................ $3.50 SOD ROE: «.6<.:-..:.. 3.60 
60 WhE...............: 2.00 All over at 2c 


FIRST-YEAR ACQUISITIONS 


SECOND-YEAR 
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kwhr per month as well as accumulating the funds that will pay 
the cost of the equipment listed. If this plan were carried out as 
shown, a total of 707kwhr per month would be consumed, a 
monthly power bill of $19.24 would be successfully met, and addi- 
tional revenue would accumulate yearly depending upon the equip- 
ment acquired and the current consumed. 


Using the productive equipment as extensively as possible the 
first year insures rapid extension of electrical applications. There 
are many other productive applications of electric power, but the 
four selected are recommended as the foundation of the program 
because they are applicable on any type or size of farm and in any 
section of the country with a minimum of effort and expense. It 
makes little difference whether the individual making these elec- 
trical applications has already been a producer of such farm pro- 
ducts or not, in so far as additional returns are concerned. If he is 
a beginner in such productive applications, electricity will enable 
him to overcome many of the hazards of inexperience and thereby 
show the estimated net return over costs. If he has already estab- 
lished such production, electric applications will, because of im- 
proved methods and technique, enable him to make additional 
profits to the extent estimated on the production capacity recom- 
mended. Additional profits are proportional to the applicant's ex- 
perience, skill, ability, and the extent to which he produces. The 
amounts of production recommended are for the beginner with 
limitations in capital, acreage, experience and time. It is not thought 
that every new user of electric power will follow the routine of 
application and equipment acquisition exactly as recommended in 
Table 4, because each individual farm family will make applica- 
tions in accordance with their needs, desires and opportunities to 
use power productively. 

First-Year Acquisitions. (See Table 4). On the majority of 
farms the house is wired and a radio and iron are purchased im- 
mediately when the power is available. Other buildings are wired 
and equipment purchased much less frequently. Consequently in 
making up the five-year equipment acquisition schedule in Table 4, 
these popular household items were included in the first year’s in- 
stallation. The establishment of a poultry flock with 250 chicks 
to start is also included because poultry offers the quickest and 
surest returns on productive electrical applications. If poultry to 
the extent of 200 laying hens are already kept, the applications 
would be made to the existing flock or it could be increased as 


6 7 8 9 10 11 
Monthly Total ap- Total 
install- pliance Monthly Monthly Monthly 
ments investment income cost net Accruals 


$6.87 $100.00 $10.37 e 
1.72 125.00 12.09 
-41 161.00 12.75 
1.72 156.00 15.22 
48 163.00 17.35 
-25 166.60 17.85 
16.66 
1.03 181.60 19.03 
-25 185.10 2.00 19.64 
1.15 260.10 8.33 22.59 
13.88 260.10 26.99 22.59 4.40 52.80 


ACQUISITIONS ‘ 
1.15 260.10 26.99 52.80 


10.98 420.10 35.32 21.97 

5.15 495.10 35.32 27.22 

1.03 510.10 35.32 28.75 6.57 78.84 
18.31 510.10 35.32 28.75 6.57 81.64 


ACQUISITIONS 
1.15 510.10 35.32 81.64 
9.27 645.10 35.32 23.36 11.96 198.16 
10.42 645.10 35.32 23.36 11.96 198.16 


ACQUISITIONS 
1.15 645.10 35.32 198.16 
20.60 945.10 35.32 34.99 -33 142.12 
21.75 945.10 35.32 34.99 -33 142.12 


ACQUISITIONS 


1.15 945.10 35.32 142.12 
5.15 1020.10 35.32 25.54 9.78 244.48 
6.30 1020.10 35.32 25.54 9.78 244.48 


*Calculations on pump and sink are made on the basis of a 20 per cent 
down payment and installments over a 60-month period. 
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desired. Five hundred chickens should be raised yearly in two 
successive broods using a 250 to 300-chick brooder, homemade in 
this instance, which will consume approximately 500 kwhr for the 
year. Night lights and the water warmer should be used in the 
fall and winter to insure profitable egg production and a labor in- 
come of at least $1.00 per bird. Another advantage of the poultry 
program is that once established it provides a regular monthly in- 
come necessary for monthly power bills and equipment installment 
payments. 

A fractional horsepower portable motor is included for chang- 
ing hand-powered tools and equipment to power drive. This is a 
labor-saving application enabling the beginner to enjoy many of 
the benfits of electric power without greatly increasing his invest- 
ment in power equipment. Few farms wish to dispose of good 
hand-powered equipment before it is worn out, even when electric 
equipment is available. The psychological effect of immediately 
starting a farmer to using power as soon as it is available is highly 
desirable. When converted hand-powered equipment is worn out, 
the average operator can be expected to purchase electrified models 
if available, especially if he has become accustomed to depending 
on power. 

A homemade pig brooder is particularly desirable because it is 
so effective in obtaining immediate results and at the same time is 
simple to construct and operate. It fills an immediate need recog- 
nized by every farmer producing pigs north of Texas. A saving of 
20 per cent of the pigs brooded, through prevention of chilling 
and crushing, is a common result. Since pork is one of the cash 
income sources or home-consumed products of most farms, a 20 
per cent saving in pigs lost is definitely an effective and desirable 
method of increasing farm income. 

Last, but far from least, an automatic pressure system with a 
350-gph pump and a kitchen sink are included for immediate use 
of the family. These are triple-purpose devices in that they im- 
mediately raise the standard of living, reduce labor requirements 
tremendously, and definitely increase production. In the barnyard, 
a constant water supply is effective in improving livestock health, 
increasing growth, and increasing milk production. Its greatest in- 
come possibility is through increased garden production by making 
supplementary watering of a 1 to Y4-acre farm garden easily 
possible. 

The U. S. Census for 1935 shows a farm garden production 
evaluation of only $29.00 per farm for the entire United States. It 
is probable that this low evaluation is due to limited production 
primarily caused by short, intensely dry spells, which greatly reduce 
if not completely ruin garden yields. A 350-gph automatic pressure 
pump makes it easily posible to put one inch of water per week 
on gardens of limited size when wells or other adequate sources of 
water supply are available. Experimental records indicate that yields 
of gardens and quality of vegetables so watered increase from one 
hundred to several hundred per cent. Any family with a supply of 
fresh vegetables of high quality in any community has a ready cash 
market either on their own table or in the immediate neighborhood. 


Summarizing the results of the first year’s proposed applica- 
tions, the following should be noted in first year totals, Table 4: 


1 A 187-kwhr per month load could be built (Column 2) 


2 A monthly power bill of $8.71 would have to be met (Col- 
umn 3) 


3 $260.10 worth of electrical house wiring and equipment could 
have been purchased and all paid for except the last four years’ 
installments on the pump and sink (Column 7) 


4 A monthly income of $26.99 could have been established 
(Column 8) 


5 A monthly expenditure for power and installments amount- 
ing to $22.59 could have been developed and successfully met as 
indicated in the following item (Column 9) 


6 A monthly net of $4.40 per month throughout the first year 
could have accumulated $52.80 to take care of interest on the start- 
ing capital, to make a payment on the principal of a capital loan 
or other expenses that might arise (Columns 10 and 11). 


Second-Y ear Acquisitions. It should be noted that a refrigerator 
was not included in the first-year purchases. This is primarily due 
to the comparatively high cost of an 8-cu-ft box and the limitations 
of capital on the average farm. Since a refrigerator is productive 
equipment, any family with sufficient capital would be justified in 
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purchasing the refrigerator the first year. It is also possible shat a 
family might wish to have a refrigerator before they have running 
water in the kitchen and, if so, the refrigerator could be purchased 
the first year, although some additional capital would be required 
for starting the program. When this change is made, the pump 
and sink could be left until the second year for installations. Ip 
this plan the refrigerator is the first item of the second-year pur. 
chases. In Column 11, Table 4, it will be seen that $52.80 had 
accrued at the end of the first year. This money is used to make 
the down payments on the second-year purchases. Of this fund, 
$32.00 would be paid down on a refrigerator, $15.00 on a wash- 
ing machine and $3.00 on a dehydrator of homebuilt design and 
construction. The refrigerator is primarily productive equipment 
and estimated yearly savings and earnings total $100.00. Cash carn- 
ings are realized from higher quality eggs, cream and vege bles 
or fruits marketed locally. This device completes the productive 
equipment required for this five-year plan. Earnings of the six 
applications, namely, poultry lighting, water warmer, chicken b:vod- 
ing, pig brooding, running water and refrigerator (which totals 
$424.00 annually) amounts to $35.33 monthly. This comparat vely 
small monthly income is sufficient to complete successfully the five- 
year program as outlined. 

In reviewing the results of the second year’s proposed prog:am, 
the following should be noted in the second-year totals of Tabic 4: 
1 A 267-kwhr load could be built (Column 2) 

2 A monthly power bill of $10.44 must now be met (Column 
3) 

3 $510.10 worth of electrical house wiring and electrical equip- 
ment could have been purchased and all paid for except the last 
three years’ installments on the pump and sink (Column 7) 

4 A monthly income of $35.32 could have been built (Column 
8) 

5 Monthly expenditures for power and installments total $28.75 
(Column 9) 

6 A monthly net revenue of $6.57 throughout the second year 
could have accumulated $81.64. Again this money could be used 


for down payments on additional equipment or for other purposes 
(Columns 10 and 11). 


Third, Fourth and Fifth Year Acquisitions. At the beginning 
of the third year, the electro-economy program should be so well 
developed that comparatively expensive, high-power consuming de- 
vices with little if any productive value could be financed. Such 
items would include the electric range, the complete bathroom and 
an automatic electric water heater. These appliances may be pur- 
chased in whatever order is desired and within any period of time 
necessary to accumulate the necessary funds. In this program the 
equipment is to be purchased in the above order at one-year inter- 
vals. This permits the accumulation of sufficient surplus earnings 
to make the down payments on the bathroom in the fourth year. 
Incidentally, a complete bathroom including a proportionate share 
of the water pump and hot water heater amounts to 40 per cent 
of the total investment in equipment on this program. This e¢x- 
plains, first, why few farm families now have bathroom insta!!a- 
tions and, second, why its installation is delayed until the fourth 
year in this program. 

At the completion of a successful five-year electro-economy pr0- 
gram the following results could easily be reached as showr in 
the fifth year totals of Table 4: 

1 A 707-kwhr per month load could have been built (Colums 2) 


2 A monthly power bill of $19.24 or more would have to be 
met (Column 3) 


3 $1,020.10 worth of electrical equipment could have been pur- 
chased and paid for (Column 7) 


4 A monthly income of $35.32 could have been built and main- 
tained (Column 8) 


5 A monthly power bill of $19.24 could be maintained incecf- 
nitely with a net revenue of $16.08 for other use (Column 3) 


6 $244.48 over and above all electrification costs could have 
accrued by the end of the fifth year (Column 11) 


These accruals would have permitted a more rapid liquidation 
of equipment costs in the third, fourth and fifth years of the pro- 
gram, indicating that the five-year program is a conservative plan 


allowing for unforseen conditions that might reduce revenues 
considerably. 
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machine is the self-propelled combine, and it is my opinion 

that the tractor - pulled, engine - operated large combine is 
doomed to practical extinction as soon as open competition comes 
back. Why? Because the self-propelled machine will do more work 
with less labor and at less cost. There are other reasons too, but 
the postwar farm labor situation, with less and more expensive 
help, will alone compel the adoption of the one-man combine. 

Yes, the first cost will be higher, and the farmer will need a 
tractor anyway. But this industry has thrived these past 20 years 
by replacing less expensive horses with more expensive tractors and 
by replacing one thresher with three or four combines — and for 
exactly the same reason, i.e., to do more work with less labor and 
therctore at less cost. 

The self-propelled combine has four distinct advantages overt 
the ordinary large engine-driven machine: 

i One man operates it— both faster and better. He decides 
where he will go and, within the limits of its speed range, how 
fast or how slowly, determined by condition of land and crop. He 
can run cater-cornered across fields, making shortened driveways 
for the grain trucks; he can run around green spots; he can come 
right back alongside his last cut, and he is never at the mercy of a 
sleepy, day-dreaming tractor driver who doesn’t know the combine 
is plugging up with weeds or heavy down grain until the machine 
is plugged tight. 

2 No tractor is used, thereby saving man power, fuel, and re- 
pair parts. Fuel consumption is greater, of course, in the self-pro- 
pelled than in the pull type machine of the same size, but very 
little greater. Actually, combine engines run much of their time at 
light loads — they need reserve power to take care of the occasional 
slug, and these slugs come far less frequently when the operator 
himself constantly sees and easily controls both speed and feed of 
his machine. The real saving in fuel comes from elimination of the 
tractor. The tractor can also be used for other necessary work, and 
there is usually plenty of it at harvest time. 

3 Both grain and time is saved in opening fields. Time is also 
saved in getting ready to move in or move out. The ordinary 
tractor and combine, with the cutting table to the right side of the 
machine, will roll down and practically destroy an 8-ft swath of 
grain while opening a field. An 8-ft swath around an 80-acre field 
takes in two acres. At a yield of 20 bu per acre, grain is wasted 
to the extent of 1/4 bu for every acre in the field. In smaller fields 
or heavier yields, the loss is greater; in larger or light yielding fields 
it is less. In irrigated fields of heavy grain, the loss is terrific. In 
fact, many self-propelled combines are used in California and the 
Northwest only to open up fields and pay for themselves in one 
season by the grain saved 
which would otherwise be lost. 

4 They have great flexibil- 
ity, thus saving both grain and 
time. Frequently we find wet 
swales in fields filled with un- 
ripe grain. It is easy to run 
around such a spot and come 
back in a few days to harvest 
the grain there when it is ripe. 
Many fields in the old “dust 
bowl area are planted with 
listers or deep-furrow drills, 
both leaving high ridges which 
are extremely difficult to navi- 
gate in any direction but 
lengthwise. Here the self-pro- 
pelled combine can turn around 
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T= present best-known example of a self-propelled farm 


The Massey-Harris 7-ft self-propelled ‘‘Clipper’’ combine 


The Self-Propelled Combine | 


By Joe Tucker 


and come back cutting a swath right next to where it has been 
cutting —a great saving in time and comfort for the operator. 

Because of these advantages, the self-propelled combine will 
make the large engine-driven machines obsolete. It is of course 
probable that the smaller power take-off combine will also replace 
some of the large ones, so the self-propelled machine will not have 
the field to itself. But it will provide a much better competitor for 
the small machine than would the large engine-driven type. 

There are only 109,000 combines with a cut of 10 ft or over 
on all the farms of this country, with an average age of 9 years. 
The best year’s sale of this size in the past ten years has been only 
a meager 6,000 machines. The power take-off combine is eating 
into the market formerly held sacred to the big machine, indicating 
future sales of the 10-ft cut and larger of fewer than 6,000 per 
year. There are at least eight concerns, perhaps more, who make 
large combines. That doesn’t provide much for any one of us, if 
we all stay in it. 

Will the trend to the self-propelled type spread to the small 
power take-off combine field? I believe it will to some extent. In 
much of the West, 5 and 6-ft combines are very frequently equipped 
with auxiliary engines. The power take-off machine leaves much 
to be desired so far as steady, even operation of the combine itself 
is concerned. A self-propelled 7-ft machine running 5 mph will do 
just as much or more work than a 12-ft, tractor-drawn machine 
and cost no more. It will cost but little more than a 6-ft machine 
with an auxiliary engine. So I believe there is a ready market for 
a limited number of 7 or 8-ft cut self-propelled machines, particu- 
larly in the plains states. We have a few out this year, and they 
have been snapped up. Logically, however, the self-propelled prin- 
ciple can best be applied to any type of farm machine where at 
present a tractor is required for propulsion plus an engine and in 
most cases, though not always, an operator on the pulled machine. 

Will the trend to self-propelled units spread to other farm ma- 
chines? I believe it will. 

In my opinion we are now at the beginning of a period when 
we will really equip farms with modern, labor-saving equipment. 
Certainly we have come a long way on that path but nowhere 
near far enough. The best equipped power farmer today is just 
about where the ordinary factory owner was 40 years ago. He had 
a power plant —a boiler room and a good steam engine. It had 
a high pressure and a low pressure cylinder, and a governor with 
a pair of big iron balls whirling around, a long drive rod hooked. 
up to a crank which operated a big fly wheel and belt pulley on 
one shaft. The belt — most often double leather 24 in wide, but 
sometimes a flock of manila ropes — ran out through a small hole 
in the wall into the next room. In that room were the machine 
tools all hooked up by a maze 
of vertical belts running up to 
the lineshafting which occupied 
just about every foot of space 
under the ceiling. Each ma- 
chine had a set of cone pulleys, 
top and bottom, and an idler 
pulley from which the belt was 
guided to the driven pulley by 
a long wooden arm reaching 
down to the operator. What a 
screech they made as the ma- 
chines were thrown into mo- 
tion, or when the planer was 
reversed! As we see it now, it 
was terribly crude and waste- 
ful of power and labor, but it 
was a wonderful advance from 
what preceded it. 


Now there is none of that, 
except in a few farm imple- 
ment plants I know only too 
well! Each machine tool has 
its own motor, sometimes two, 


rats Ota * erent RS Se SUR, a te 53 eee =e Be ie aa : et di 
< Vey esses 2 ee oe 2 ea , as / - euaiecnireaiemcgaiemaegs <| (a! : caer : Sak ; 
oa ae) ES Rca Ot ae re as eR aa een / 
By) F neo pho I es = RR oo i a ae rates PRS yal i aa ; : 
ae ees s 
| | 
2) 333 
- 
+} ; 
tat a 
inning 
chased 
= fF 
pump 
us. In “ 
t pur- 
0 had 
make 
fund, 
wash. §f 
___} 
| 7 
q 
| be 
: 
7 
. 
= , 
wa 
mi 2) Ky 
to be sf 
mM pur- ; 
main- es 
Pies 
indefi- x 
9) ee 
| have bi 
eS ey ee Fee ne 
= —_--- ee ke 40 . Py 4. eS 
° ; 7 ere TA ACR a Ya 
dation ie I te es 
> oh ike Se ge ee ame es <a 
< RGR We “3 ee a Re ae 
ie pro- RE ER We eae en Ty 
ast poe a ene Se 
e plan . gs 2 a sen. © PRE 
a ae eS 
venues So: See 5 y Se ewes hg : 
got eae “hoe eee ae ee Beat Gate gt i: eae i Ree ae Zip ee. i < : 
“Hie Gt Pos Be ee oe eee deem eee 1. ena eee ere ¥ hg) a bea - zi ae 


334 


three or four motors. They run and use up power only when ma- 
chine is working. I expect the machines and motors cost more in 
total than the same room filled with belt-driven machines, line shaft- 
ing, and belts hooked to one prime mover, but they do much more 
work with less power, fewer men, greater efficiency than ever before. 

In my mind, even the best equipped farms in America are, from 
a labor-saving standpoint, just about where our factories were 40 
years ago. Why should the mobile power on a farm be tied up in 
just one package —the tractor? The usefulness of that machine 
was far more than doubled when it became in fact a self-propelled 
farm machine, by mounting tools on it. Internal-combustion en- 
gines are cheap and good. Certain savings in design of a tool can 
be made by putting an engine on it rather than making the tool 
attachable to the tractor. We hear of quick-attachable and quick- 
detachable tools, but it still takes a full day to mount a corn picker 
on a tractor, and it is certainly impractical to remove the picker at 
any time during the picking season. Thus the tractor is useless for 
any other work during from 30 to 90 days in the fall when there 
is fall plowing, bean harvesting and other jobs to do. A lighter 
and cheaper engine to drive the implement can be used because it 
will work fewer hours per year and need only be large enough to 
furnish the power required by the machine of which it is a part. 

I believe there is a great opportunity for labor-saving on farms 
through designing self-propelled corn pickers, balers, swathers, for- 
age harvesters, certainly cotton pickers, sugar cane machinery, beet 
harvesting machinery, mobile pea viners, and a good many other 
machines of that general class. 

Perhaps there is some merit in a design which would permit 
the power plant to be quickly taken off one of these machines and 
put on another. But combination machines of this kind have rarely 
proven practical. That is one of the serious objections to many ma- 
chines now mounted on tractors — it takes too long to put them 
on and take them off — too much time that costs more money than 
ever before and which probably will continue to cost more money 
for years to come. 

Should the self-propelled idea become fairly general, there may 
be a trend toward custom work. That supposed objection has al- 
ready been made to self-propelled combines. I don’t worry about 
that. The laws of economics will work there, and I presume in a 
system of free enterprise we who make farm machinery must be 
willing to recognize that what is economically best for our farmer 
customers is best for us in the long run. 

It is true that at the present time the self-propelled combine 
seems to lend itself well to custom work. And it is also true that 
some farm machinery folks are worrying about it, expressing the 
fear that should this trend develop it might curtail the sale of com- 
bines. It is my opinion that this sort of thinking is just as falla- 
cious as that indulged in by folks who feel they can plan produc- 
tion and sales in the future on the basis of conditions which 
exist now. 

Self-propelled combines are being used largely in custom work 
this year because there is a terrific shortage of large combines and 
a tremendous acreage of small grains to be harvested. It is a war 
emergency situation, and it would be a 
crime this year to keep any combine from 
cutting every possible acre it can cut. 
But I believe in normal times, when a 
man can own a combine and cut his 
wheat for 75c to $1.50 per acre, includ- 
ing all expense and depreciation, he isn’t 
going to pay a custom man from $2 to 
$5 to do the same job. Neither is he 
going to put himself in a spot where he 
will worry himself sick watching his 
grain get dead ripe while waiting for the 
custom machine. So I don’t believe there 
is much to this fear of custom combin- 
ing becoming very popular under nor- 
mal economic conditions. 

I would like to mention a rather un- 
usual activity we are carrying on this 


The Massey - Harris 12-ft 
self-propelled combine 
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year — the Massey-Harris Harvest Brigade. We sold 500 of our 
14-ft self-propelled combines (for cash) to 500 operators, exch of 
whom has pledged himself to cut a minimum of 2,000 acres this 
season. These machines were largely sold in the great plains states, 
from Texas to North Dakota, and in California and the Pacific 
Northwest. Approximately 400 were delivered to the owners in 
the plains states, at points in Texas, Oklahoma, and southern Kan. 
sas. Most of them are experienced operators, many having been 
local custom operators in the past. They are now all down there 
in Texas and Oklahoma, starting on the winter wheat crop. They 
will carry on up through Kansas, Nebraska, Colorado, the Dakotas, 
Minnesota, and Montana, each cutting a maximum number ot acres 
during the next 90 days. Our aim is to cut a million acres. From 
reports already in, I believe we will greatly exceed that figur: 

We expect to get this job done with about 300,000 man-} ours 
less than it could be done with tractor-drawn combines, regar.iless 
of size—and that is a saving of over 60 per cent in labor alone. We 
expect to save 14 million gallons of fuel and, best of all, pur 3% 
million bushels of grain into elevators and ultimately into ‘ood- 
grain that would be left on the ground in opening the fields it har- 
vested with tractor-drawn combines. 

The money value of this grain we will save at prevailing prices 
will practically equal the whole purchase price of the entire five 
hundred machines. The value to people who will get this food to 
eat, that would be left wasted in the fields, is a different and a 
very much more important matter. 

Referring again to the custom combining problem, in the terri- 
tory in which our harvest brigade is operating — west of a line 
drawn from the Red River of the North down through the cast 
border of Texas — there are just about 80 million acres of wheat, 
rye, oats, barley, rice, and grain sorghums to be harvested this year. 
Last year there were 76 million acres, and for the past 10 years an 
average of 64 millions. This means that the 1944 crop is 16 
million acres, or 20 per cent larger than the 10-year average, and 
one of the largest small-grain harvests in America’s history is now 
being harvested. And the crop in the area mentioned has to be 
harvested with 163,210 combines of all sizes, shapes, and aves, 
plus what binders are used. Let's say binders will take care of 
20 per cent of the crop. That will leave 64 million acres to be 
combined, or just under 400 acres per machine. Based on the 
average harvested for the past 10 years, these machines would have 
312 acres.to cut, so in 1944 they each have a good deal more work 
to do, even though the 10-ft and larger machines average nine years 
of age. Obviously the job could hardly be done without additional 
equipment. Truly the harvest is plenteous but the laborers, men 
and machines, are few. 

Now comes the 500 Harvest Brigade machines, each of which 
is pledged to cut 2,000 acres. Thus each is doing the work of sive 


. combines and using two-fifths the man power and about two-thirds 


of the fuel per acre cut. We expect these 500 machines to cut 2 
per cent of this entire crop. At this time, when we are so woe- 
fully short of man power, fuel, and combines, surely this is a 
worth-while effort. It is a wartime emergency program and couldn't 
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possibly be undertaken under normal conditions. The machines are 
owned by individual farmers who live all over the states covered 
by this campaign. Each should earn enough to pay for his machine 
and all of his operating expenses. Our part in it consists of fur- 
nishing the machines, organizing the campaign, keeping the records, 
and awarding four or five thousand dollars worth of war bonds to 
the twenty or so men who do the best jobs. 

We confidentially expect these 500 men and 500 machines to 
harvest more grain in one season than ever has been harvested by 
500 men in the world’s history. Incidentally, the campaign offers 
a splendid opportunity to gather performance records—cost of fuel, 
repairs, wear and tear on machines in the field and in transport, 
cost of operation, etc. 

Here is the record, just coming in, twelve machines located in 
Texas. Oklahoma, Arizona and California, that are working in 
barley, flax, oats and wheat: Acres cut, 4761; hours cutting, 1040.5, 
fuel used, 3755 gal. This gives the following averages: Acres per 
hr, 4.58; gallons of fuel per acre, 0.783; gallons of fuel per hr, 
3.61. acres cut per machine (to date), 396.75. 

Some of these machines were cutting in heavy, irrigated crops. 
Here is the exact record of one machine in wheat, the crop most 
of the machines will harvest: 


Acres cut 


380 
Hours cutting 82.5 
Fuel used, gal 260 
Grease used, lb 25 
Oil used, qt 8 
Repairs None 
Cost of fuel and lubricants $40.75 
Acres per hour 4.47 
Fuel per acre, gal 0.685 
Cost per acre, fuel and lubricants 10.8¢ 


These figures are as reported. Estimating labor at $1.00 per hour, 
10 per cent depreciation in value for 380 acres (which might be 
considered an average year’s cutting for one combine) and 2 per 
cent for repairs, we would get $310, which added to fuel and lubri- 
cant expense would make a total cost of $350.75, or 93c per acre 
as the cost of owning and operating a self-propelled combine which 
is used to harvest 380 acres of wheat per year. With a 17-bu 
yield per acre, this would give us a net cost per bu of 51/c, or 
just about one-fourth the cost of binding and threshing, or, in my 
opinion, less than two-thirds the cost of a tractor-drawn combine. 


Discussion by S. D. Pool & 


HE trend toward self-propelled farm machines is apparent and 

an increase in their use is forecast when the advantages over 
conventional pull type equipment will be determined by individual 
farm requirements, the cost to the farmer, and, above all, the actual 
cash dividends which accrue by the use of this equipment. The 
ease and comfort afforded the operator can be attractive and de- 
cisive in many instances, but these features alone will be secondary 
to the majority of operators who must depend upon a minimum 
amount of labor in producing farm crops at the lowest cost. 

The advantages and features of self-propelled farm machines 
were appreciated in the early development of the tractor and records 
of many attempts are available where inventors tried to integrate 
both tillage and harvesting equipment in early tractor designs. 
Records of our early research and development of the Farmall 
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tractor disclose the adaptation of practically all types of harvesting 
and tillage tools to the general-purpose tractor we visualized at 
that time. All of these attempts, it is true, were crude from the 
standpoint of tractor and implement design of today. The tractors 
and equipment were heavy, the steel wheels packed the ground, 
the engines and transmissions were too wide, the wheels were non- 
adjustable with the consequence that serious limitations were set 
up with respect to latitude of row spacings, and there were but 
few places to mount equipment satisfactorily. The industry has 
made much progress in the last twenty years. 

The progress in the mechanical design of tractors and farm 
machinery of today discloses opportunities for the future which 
could not have been visualized in the early conception of self-pro- 
pelled implements. The widespread use of the general-purpose 
tractor and allied equipment has familiarized the trade with its 
ability and performance. Design engineers today have a clear cross 
section of crop requirements, and our present tractors will most 
certainly be outmoded by the sleek, slim-waisted lines of future 
designs. Product design and styling will be of little value if the 
functioning does not promote a greater versatility of the equip- 
ment in accommodating the wide variance in crop-row spacings and 
harvest requirements. 

Hydraulic control or adjustment of farm implements can make 
possible the mounting on the tractor of many implements never 
previously tractor mounted. Tractor-mounted tools save the weight 
and cost of axles, wheels, and other essentials of implements pre- 
viously designed to be pulled behind a tractor. Of even greater 
importance is the fact that, with hydraulic adjustment of these tools, 
physical effort is eliminated making it possible for any member of 
the family to do field work. This flexibility and convenience of 
operation will enable the farmer to till his soil at the precise depth 
which experience has shown is ideal for that particular crop and soil. 

The tractor-mounted corn picker has appealed to many farmers 
regardless of the effort and time required for tractor mounting. 
These problems will unquestionably be solved. However, from an 
operational standpoint the mounted picker has been established on 
the merit or advantages of a self-propelled machine. General-pur- 
pose tractors are ideally suited to a corn picker. The operator's 
station and steering wheels are effectively located for visibility and 
accuracy in guiding the unit over the corn row. The location of 
the drivewheel is most important for propelling the unit and trail- 
ing the wagon over the wet fields and narrow headlands. 

The principles governing the design of a self-propelled com- 
bine, however, are unlike those of the tractor-mounted picker. The 
cutter bar must be located completely in front of and extend over 
the full width of the machine. In turning corners, the grain side 
end of the cutter bar must recede so as not to leave any uncut 
grain. Consequently the location of the drive and steering wheels 
are definitely fixed by the cutter bar location, the distribution of 
machine weight, and grain accumulated in the tank. Self-propelled 
combines, because of the inherent design established, are able to 
back out of wet spots and travel over soft fields considered im- 
passable with a tractor and pull type machine. 

The advantages of a self-propelled combine may be compared 
with a tractor with its complement of mounted tools; each has 
great advantages with respect to maneuverability and economy of 
operation. The tractor, however, has a multiplicity of uses, and its 
initial cost can be defrayed against an entire farming operation, 
whereas the self-propelled combine is limited to the one job of 
harvesting. Regardless of this fact, a self-propelled combine will 
pay attractive dividends, where acreage, 
climatic conditions and crops justify this 
type of machine. The self-propelled com- 
bine releases the tractor on the farm 
for plowing and summer fallowing which 
may be done at the same time as harvest- 
ing, thus conserving the moisture which 
is available for subsequent crops. 


This picture shows the McCormick- 
Deering self - propelled harvester - 
thresher in action, at the left. At 
right is shown the International Har- 
vester Company’s automatic twine 
baler 
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The front-cut feature is decidedly advantageous in that the usual 
back swaths are eliminated. Even in the smallest fields, a 12-ft 
machine can be operated almost as efficiently as in large fields. 
There is no time lost in preparation for transporting, going through 
narrow lanes, and traversing the highways since the width of cutter 
bar represents the total width of the machine. The operator's sta- 
tion is an ideal location for efficient cutter bar control and driving 
safely on the highway. These features and advantages over con- 
ventional pull machines could well make this type of machine pre- 
dominantly the choice of custom operators. 

It might well be stated that a self-propelled combine is the 
combination of a tractor, combine and motor truck, in that basic 
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elements of each have been incorporated in this machine. Obviously, 
if this complex machine is to be reliable and safe, and can traverse 
the extremes in harvest fields as well as on the highway, the en. 
gine, transmission, clutches, wheels, brakes, etc., must be equal in 
automotive design to that of a tractor or truck. The combine mech. 
anism, likewise, must be designed in keeping with these stancards, 
in order that the entire unit may continue to operate with a mini- 
mum of service. These various mechanical elements or unit: are 
all necessary in a self-propelled combine, whether it be a compara- 
tively narrow cut machine or a wide machine. We can expect, 
therefore, that the weight and cost of a self-propelled machine will 
be greater, per foot of cut, than a pull (Continued on page 348) 


Temporary -Portable Silos 
By Hugh C. Smith 


HERE are two good reasons for knowing more about tempo- 
rary and/or portable silos. First, these available and quickly 
set up silage containers may be a lifesaver for farmers, unless feed, 
labor, and material shortages ease off this year. Second, knowledge 
of temporary silos before use not only increases the satisfaction 
obtained but also increases the scope of their usefulness. 

Through continued use the term “temporary silo’ has been ap- 
plied to the paper-lined, fence-ring type of emergency silo. (Also 
known as the “‘snow-fence’’, ‘‘portable’, “paper bag’, and ‘‘sisal- 
kraft” silo.) Successive rings or sections are set up as the lower one 
is firmly packed with silage. The height of the finished silo must 
not exceed its diameter by more than four feet. Experiments have 
shown that preservation of the silage in this type of silo depends 
largely upon uniform distribution of the fine and coarse particles 
in the silo, a definitely damp moisture content, and reasonably 
uniform packing of the finely chopped feed. A paper lining is used 
to exclude air and to bridge the openings in the supporting fence 
for tighter packing. Paper can perform these functions if designed 
for the purpose and installed with sufficient slack to throw the full 
weight of the silage onto the supporting fence. 

Temporary silos are unloaded (fed out) by shoveling the silage 
over the side rather than through side doors. As each ring or sec- 
tion is unloaded, it is removed, thus facilitating further unloading. 
The fence may then be stored for use in future silos, or used im- 
mediately for other fencing needs around the farm. The paper 
lining must be renewed for every filling of the silo. 

More detailed, illustrated instructions for the construction and 
use of temporary silos are available without charge through retail 
lumber yards or county agents, farm advisors or agricultural college 
offices. 

As to its drawbacks, the first cost of a temporary silo is too low. 
it neither properly reflects the real over-all cost nor the real over- 
all values and conveniences that are purchased. Many buyers are 
careless with them because they seem ‘‘cheap”’. 

Actually the continuing costs of annual relining and re-erecting 
and the constant costs of finer chopping and uniform packing of 
the silage for a “temporary” silo can accumulate eventually into 
the cost of a “‘permanent’’ silo. These added costs are more than 
offset for the careful user, in that uniformly packed silage is almost 
always better than silage packed by gravity alone; also on construc- 
tion costs, because temporary silos give value received (plus values) 
each year they are filled or the materials are put to other uses. 
Following are some of the ‘‘plus values”’: 

i The low first cost of a temporary silo enables more farmers 
to try out silage in the first place than would otherwise be possible. 
A beginner with silage (or with a new grass or other silage) tries 
it in a temporary silo with an investment of less than $50. It is 
also true that the silo may be increased or decreased in size the 
following years, or may be completely abandoned after the first 
trial without loss of capital investment, because the fence may be 
used for many other purposes. The trial does not obligate one in 
scope or continuation of his program beyond the current year. 

2 The value next most welcomed by users of the temporary 
silo is its flexibility or adaptability to current crop, herd, market, 
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or weather factors. Whether the temporary silo is used to supple- 
ment a larger permanent silo, or is the only silo a man has, he 
need buy and erect no more nor less silage capacity than his best 
judgment dictates. This year’s temporary silo has little if any cifect 
on the height, diameter, or location of the same silo used in suc- 
ceeding years. 

3 Portability in silos has economic significance as well as novel- 
ty. Beginners with silage pick up valuable work simplification 
lessons by trying temporary silos in a variety of locations during 
the first few years before a permanent silo is “set’’ in the ground. 
Tenant farmers transport their temporary silos from farm to farm, 
in one trip of a pickup truck, between fillings. Orchardists, ranch- 
ers, etc., change the temporary silo location each year, building up 
the fertility of the filling and feeding locations and saving the costs 
of a two-way haul by merely walking their cattle to the field where 
the crop was grown. 

4 Availability is a mixed “plus value’. In normal years, this 
advantage of being ready at the nearest lumber yard or in the 
farmer’s own barn, to be picked up, built and filled in one day, is 
an invaluable asset to farmers caught with weather-damaged crops 
or more crop than the regular silo will hold. Nowadays when de- 
mand for fence and paper keeps almost on the heels of supply, this 
advantage should not be too heavily depended upon. Anyone con- 
sidering a temporary silo this year should try to patch the old 
fence where possible and allow at least two weeks for delivery of 
an order of paper. 

The advantages and disadvantages of the temporary silo have 
been set forth in general terms in this short paper. It now becomes 
the job of the farmer to consider carefully whére in his specific 
setup the temporary silo would best perform. This year, as in many 
other years, we will see instances of farmers saving crops which 
would otherwise have been wasted, getting better feed where and 
when they want it—all through an increased interest in «nd 
knowledge of the workings of the temporary silo. 


A temporary-portable silo lined with ‘‘Sisalkraft’’ 
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Nutritional Values of Hay and Silage as Affected by 


Harvesting, Processing, and Storage 
By G. Bohstedt 


harvesting, processing, and storage of hay and silage. Far 

greater losses take place during the harvesting and storage 
of roughages than of grains. These losses vary from about 10 per 
cent under near-ideal conditions to more than 40 per cent under 
only too common unfavorable conditions of weather, or inadequate 
machinery, labor, and storage. 

While such is the situation in roughage conservation, animal 
hushandmen are in position to appreciate that in regions of rela- 
tivel’ long winters perhaps no greater boon could be conferred 
upor the livestock industry than changing the quality of roughages 
fron) what they customarily are to the high quality they might be. 

Hay of high quality is indispensable for maintaining health and 
thrift in young animals between pasture seasons and for satisfactory 
breeding performance of mature animals in so far as nutrition can 
make sure of satisfactory reproduction. A host of spring ailments 
in livestock is met on farms, ailments which are traceable to poor 
hay fed during the winter. 


(Cases losses in nutritive value inevitably take place during 


PART I. HARVESTING, PROCESSING, AND STORING HAY 


fhe original feed value of a hay crop can most effectively be 
conserved by the retention of all leaves and by a rate of drying that 
quickly stops respiration, enzyme action, and fermentation. It has 
been said that an ideal way of curing hay would be an immediate 
transfer of the freshly cut forage to a vacuum oven and rapid dry- 
ing at a low temperature. Artificial drying approximates this ideal. 
This temperature control, especially control of the outlet tempera- 
ture in reference to dryness of hay, is highly important. But up 
to now this process has not been widely adopted for practical farm 
use. More economical means for making high-quality hay need to 
be found. 

The three major criteria for quality in hay are leafiness, color, 
and freedom from foreign material. The latter requirement has 
greatest force in the case of unpalatable or harmful weeds, less so 
when the extraneous material is merely hay of another species, 
perhaps equal or nearly equal in feeding value. 

The importance of leafiness is readily appreciated from the fact 
that leaves contain most of the feed value of a hay crop. In alfalfa, 
leaves make up about 50 per cent 
by weight but contain 70 per cent 
of the protein and 90 per cent of 
the carotene, or provitamin A, of 
the entire plant. Considering that 
the leaves are about 40 per cent 
more digestible than the stems, 
the difference in protein, carotene, 
and other nutrient content in 
leaves as compared with stems is 
still further increased. 

Green color in hay is highly 
appreciated, for the reason that 
the presence of visible green chlo- 
rophyll and the invisible or oc- 
cluded yellow carotene are fairly 
closely correlated. Only the caro- 
tene or provitamin A has any im- 
portant biological — significance. 
While in a general way we can 
depend on leafy green hay to be 
correspondingly rich in carotene, 


A condensed version of this paper 
was presented at the annual meeting 
of the American Society of Agricul- 
tural Engineers at Milwaukee, Wis., 
June, 1944, as a contribution of the 
Farm Structures Division. 

G. BOHSTEDT is chairman, depart- 
ment of animal husbandry, Univer- 
sity of Wisconsin. 
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A J. I. Case tractor operating a sweep hay rake and stacker 


there have been cases where hay after a period of storage, in spite 
of having retained its green color, had nevertheless lost a large 
part of its carotene. 


Carotene Best Index of Quality. The carotene content is proba- 
bly the best single criterion of quality in hay. A high carotene 
content usually means that the hay is leafy legume hay, that whether 
grass or legume it has been cut at an early stage of growth, has 
been cured with a minimum loss of leaves, and has been cured to 
a dryness that has effectively stopped or greatly reduced respiration, 
enzyme action, and fermentation. As a result, not merely the caro- 
tene but also the other vitamins and the protein, carbohydrates, fat, 
and ash are well preserved. 

Carotene is the precursor of vitamin A, also referred to as pro- 
vitamin A, in which form only is vitamin A present in plants or 
forage crops. If vitamin A were present as such in plants, it would 
be fortunate in that vitamin A is more stable than is carotene, 
which is easily affected by plant enzymes, specifically carotenase, 
which under conditions of sufficient moisture and temperature de- 
stroy carotene during storage. Thus alfalfa hay artificially dried 
and therefore with enzymes largely destroyed or inactivated has 
been shown to lose only about one-fourth of the carotene during a 
six months’ storage, whereas ordinary sun-cured alfalfa hay fre- 
quently loses about half of its carotene during the first six months’ 
storage’*. 

Maturity of Hay Crop; When to Cut. The younger or the less 
mature a hay crop, the richer it is in protein, minerals, and vita- 
mins. At the Michigan Agricultural Experiment Station” it was 
found that alfalfa on April 25 had 432, on May 16, 278, and on 
June 13, 150 micrograms of carotene per gram of dry matter. 

Wheat at various stages of growth in a test by Virtanen and 
coworkers” had the following milligrams of carotene in every 100 g, 
and a titration value of vitamin C for every 1g, of dry matter: 


In head Bloom 


Milk Ripe 
Days of age 7 24 40 46 58 64 74 93 
Carotene -22 -22 -22 .19 i .07 -05 -02 
Vitamin C 33 20 10 8 5 5 q 4 


Alfalfa before bloom contains 19 per cent protein, at one-third 
bloom 15 per cent, at three-fourths bloom 14 per cent, and past 
bloom 13 per cent protein. Mean- 
while the fiber has increased, 
making what protein and other 
nutrients are less digestible. 


At the Huntley, Mont., field 
station of the USDA Bureau of 
Dairy Industry®, fields of alfalfa 
grown under irrigation were cut 
in early bloom, half bloom, and 
full bloom, and each kind of hay 
fed as the only ration of Holstein 
cows. Apparently no survival 
problem with the crop was in- 
volved in this case. The protein 
contents of the three cuttings were 
18.2, 18.2, and 15.7 per cent. In 
pounds of field-cured hay per 
acre, the early-bloom stage yielded 
8,938, the half-bloom 8,888, and 
the full bloom 6,940 1b, thus 
yielding 1,427, 1,381, and 997 Ib 
protein per acre. The cows fed 
the three different kinds of hay 
yielded during the lactation 404, 
345, and 3311b butterfat from 
the early to late cuttings, respec- 


*Superscript numbers denote the 
references appended to this paper. 
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tively. So if there is no danger from leaf hopper injury to the 
aftermath, a reasonably early cutting is desirable in alfalfa and is 
definitely desirable in other hay crops. It is frequently recommend- 
ed that alfalfa be cut when one-tenth to one-fourth in bloom, 
clover when one-half to three-fourths in bloom, grasses when only 
fully headed and in partial bloom. 

Hay made from early growth of grasses and legumes needs to be 
fully as dry as that made from more mature growth in order to 
keep from overheating in the barn mow. This is because young plants 
respire more vigorously after being cut and therefore produce more 
metabolic water, both factors during storage favoring increase in 
temperature and consequent destructive oxidation. Heat that is 
self-generated in this manner always occurs at the expense of nu- 
trient material, especially the easily digested nutrients like sugar. 
This is to be remembered in the case of after-drying wilted hay by 
forced ventilation, and where after intermittent ventilation there is 
a rise in the temperature of the hay. 

Respiration with its inevitable end products of heat, carbon 
dioxide, and metabolic water, incidentally explains the frequently 
observed slight increase in moisture content of freshly harvested 
and stored grain and silage, as well as hay. 


What Time of Day to Cut; Diurnal Fluctuation. Growing 
plants undergo a daily cycle during which metabolism and storage 
is increased during the time of day when sunlight and temperature 
are at their maximum. It has been found by Greenhill® that the dry 
matter content of forage was greatest between noon and 3:00 p.m. 
The increase in midday cuts was usually about 3 per cent, rising 
in one test to 7 per cent. Greater increases than this have been 
reported in other work but have been drawn into question on 
account of the small samples used. 

Mechanical Losses. The shattering of leaves is one of the most 
serious losses in hay making for the reason that leaves approximate 
concentrates in digestibility and feed value. That high-quality leafy 
hay largely takes the place of grain is attested by the results of a 
feeding experiment at the Wyoming Agricultural Experiment Sta- 
tion™. When cows on roughage alone were changed from poor 
quality stemmy to good quality leafy roughage, they increased in 
milk yield as much as when 8 to 12 lb grain were added to the 
ration. 

Due largely to differences in the shattering of leaves Watson” 
reports the following losses of dry matter in the several conserva- 
tion processes used: Ordinary hay making, 22.1 per cent; hay mak- 
ing with special appliances, 17.4 per cent; artificial drying, 7.5 
per cent. 

W eather Conditions. Leaching and bleaching as well as shatter- 
ing of leaves, are some of the worst weather hazards affecting hay. 
It has been demonstrated that from 20 to 40 per cent™ of the nu- 
trients of hay can be extracted by soaking in cold water, these 
nutrients being the soluble and therefore the most easily digestible, 
also biologically some of the most important nutrients of hay. 
Damage from rain is less severe soon after mowing of the hay crop 
when the cells are still alive and metabolizing but increases in 
severity as the plant cells die. Also repeated showers are more 
damaging in this respect than one heavy rain. Rain prolongs the 
life of plant cells and therefore prolongs respiration. After the 
cells die, they lose their selective permeability and yield up their 
nutrients to the leaching action of rainfall. 

The vitamin B complex is affected in that it is water soluble, 
therefore easily leached out. This action also affects vitamin C 
although little of this vitamin is found in hay of any kind. 

The following factual observations on losses of feed value in 
terms of starch equivalent were made in a Swiss experiment: 


GOOD VERSUS BAD WEATHER?! 
Percentage loss in haymaking based on nutrients in fresh grass 
Details of treatment Loss of starch 
and weather equivalent, per cent 


(No mechanical loss) No rain 23 
(Mechanical loss) No rain 39 
Rain 50 
1 to 2 showers (1-20 mm) 44 
5 to 6 showers (12-63 mm) 54 
Average of all trials 45 


Weather conditions involve bleaching as well as leaching, and 
the destruction of the green color also destroys the pigment vitamin 
carotene as well as some other vitamins. Smith and Briggs” found 
that, when alfalfa leaves were removed and stored in a cupboard 


-cent, the leaves had a moisture content of only 9.3 to 11.8 per 


AGRICULTURAL ENGINEERING for September 1945 


as compared with leaves exposed to sunshine for varying lengths of J 
time, there was a greater loss of 20 to 33 per cent of vitamin A 
activity in 234 to 634 hr in the leaves kept in the sunlight. There 
was, however, no appreciable loss of green color. In leaves kepy 
overnight in a field there was, however, a 75 per cent loss of 
vitamin A activity, and one week's exposure to the sun resuited in 
severe bleaching with 96 per cent loss of vitamin A potencg 

Molded hay is unpalatable, is lower in its vitamin and cver-al| 
nutritive value. While molds of different species or colors seldom 
are harmful, nevertheless the conditions that bring on mold crowth 
may make hay dangerous especially for horses. Also the conditions 
favorable for molds are in some cases, as for instance second-year 
sweet clover, conducive to the formation of dicoumarin. ‘his js 
responsible for the so-called sweet-clover disease that causes cattle 
and at times other livestock to bleed to death. 


Swath vs. Windrow Curing. Hay which is cured entirely in the 
swath during sunny weather is bound to incur severe losses from 
shattering of leaves due to the fact that leaves and stems differ 
greatly in their rate of drying. Zink” showed that where the dry- 
ing of hay in the swath approached a moisture content of 40 per 


cent and were crisp enough to crumble or shatter through very 
little agitation. 

Approved methods of hay making, therefore, require windrow- 
ing the hay after only a few hours’ exposure in the swath. Cox’ 
found that in the windrow leaves and stems lost moisture at ap- 
proximately the same rate. 

Rather satisfactory hay, always considering the vagaries of the 
weather, can be made by the partial swath and windrow-curing 
method. Kiesselbach and Anderson® curing hay by different methods 
to a moisture content of 30 per cent state that hay cured in the 
swath throughout reached this condition of dryness in 27 hr but 
lost 18.5 per cent of the dry matter. When cured in the swath for 
2 hr and then cocked, it took 32 hr, incurring a loss of only 2 per 
cent of its dry matter. It was concluded that the most practical 
method was to cure for 3 hr in the swath and then put it in a 
windrow, thus reaching the 30 per cent moisture content in 27 hr 
with a loss of only 1.7 per cent of the dry matter. 

The sizes of windrow naturally affected the time necessary for 
curing. Partially swath-cured hay graded higher than the hay that 
was entirely swath-cured or that was windrowed immediately after 
mowing. 

Whatever practical method of hay harvesting and storing prom- 
ises to reduce the moisture content rather quickly to 24 to 20 per 
cent or less, and with leaves still attached to stems, warrants 
thorough investigation and encouragement. 

The time element here is important, for the reason that respira- 
tion still goes on at moisture contents below 38 per cent”. De- 
structive enzymatic action continues at very much lower moisture 
contents, although practically stops at 10 per cent moisture. 

That the carotene content of alfalfa hay during the curing 
process may best be preserved in cocks, second best in windrows, 


and poorest in the swath, was found by Wallis", and is shown in 
the following table: 


a 


aiidtetciaienaaaemmemuaans 


LOSSES IN THE CAROTENE CONTENT OF ALFALFA HAY 
CURED BY DIFFERENT METHODS 


Curing Carotene per pound in dry matter when hay was cured 
period, days Swath, mg Windrow, mg Cock, mg 
o* 145 145 145 
1 108 91 107 
2 40 72 111 
3 15 43 109 
4 7 41 2 
6 1 21 


*Fresh material taken when cut. 
+Hay spoiled. No sample taken. 


It was stated that the hay in the swath and windrow was <eady 
to haul by the end of the second day, when the former had 40 and 
the latter 72 milligrams carotene per pound of dry matter. 

The same investigator in two years’ work found that the vita- 
min D content of alfalfa hay was in an inverse relationship to that 
of the carotene content with the three methods of curing, and 
therefore varied in direct relationship to exposure of hay to the 
sun. It was concluded that the most practical method of making 
hay was curing it in small to medium-sized windrows after 2 few 
hours’ drying in the swath. This made for favorable amounts of 
both carotene and vitamin D. 
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The rate of drying the stems may be greatly increased by crush- 
ing brought about by a mower crusher reported on by Zink”. 
Such a device, if at all practical on farms, would commend itself 
no matter how the hay subsequently was to be processed. 


aling in the Field. Harvesting by means of the field baler, 
especially the one-man operated type of field baler, has considerable 
popular appeal. In the humid sections of the country obviously 
the greatest handicap to successful field baling is moisture and the 
rate of moisture reduction. From the following table, presenting 
data on hay baled at different moisture contents, it is seen that a 
moisture content of around 20 per cent made for highest digesti- 
bility and brightest green color. 


BALING IN FIELD” 
Baled at moisture contents (per cent) of: 


16 20 24 28 32 36 40 
Digest ibility of 
organic matter 55 60 59 52 56 55 53 
Remarks Some Fresh Some Some Very Dusty Very 
green green green green; little and dusty; 


brown green; presence brown 
patches patches of mold; 

of dark brown 

brown 


It seems that at 16 per cent moisture content some bleaching 
had occurred, and at 24 per cent moisture content at least some 
discoloration through heating had begun to take place, this dis- 
coloration being aggravated at still higher moisture contents. 


In a preliminary test at Purdue University it has recently been 
demonstrated that wilted alfalfa hay containing from 30 to 35 per 
cent moisture could successfully be field-baled and then dried to a 
low moisture content (12 per cent) by forced ventilation in the 
barn. This initial test involved 7 tons of hay, stacked 7 ft high, 
within tight sidewalls. The bales were stacked crosswise to the 
bales in the tier immediately underneath, with no attempt at spac- 
ing. The support underneath the hay was a simple wooden lattice 
work on top of 2x6’s put on edge on the mow floor. The spaces 
between the 2x6’s served as laterals for the ventilation tunnel. 
Air currents from the floor were kept passing upwards continuously 
among the bales during the course of 14 days. The ventilation was 
powered by an electric motor equipped with an airplane type fan. 
The hay in this test turned out very good in color and aroma. 


The question has been raised whether there might not be a 
place for smaller bales, or therefore smaller cross sections of bales 
than have been standard all along. Such smaller bales might be 
entirely feasible with automatic field balers, and might assure the 
practicability of baling merely wilted hay and afterdrying such 
baled hay in the barn. 


Chopping in the Field. While most farmers thus far are more 
interested in field baling than in field chopping, the latter mechan- 
ized procedure of haymaking has increased in use, no doubt for the 
reason that the same machine can be used for making grass silage 
and even corn silage. Where the hayfield is reasonably close to the 
barn, a two-man crew has managed to keep a field chopper going 
fairly steady where the chopped hay is blown rearward into a 
trailer, and periodically distributed if necessary by the single opera- 
tor with this outfit. The second man would haul the trailer loads 
to the barn and there blow the chopped hay into the barn mow or 
other storage. 


One of the worst aspects of such field chopping is that when 
hay is sufficiently dry for storing as chopped hay, the leaves are so 
powdered by the repeated blower action as to cause a dust nuisance 
in the barn. 


In case the hay is not sufficiently dry for this process, the stored 
hay is more likely to heat and discolor than is long hay, unless 
special structural or mechanical arrangements are made. Wood- 
ward and Shepherd* found that alfalfa hay stored at 25 to 27 per 
cent moisture content when chopped lost all traces of green color 
during storage whereas considerable of the green color was retained 
in the long hay. The long hay in this case was more efficient than 
the chopped hay in tests with milking cows. 

fterdrying by Forced Ventilation. To prevent as much as pos- 
sible the separation of leaf and stem through field chopping, even 
more to avoid rainfall on hay in the open, considerable hope is 
attached to field chopping of wilted hay having from 40 to 50 per 
cent moisture, to which moisture content the hay may frequently 
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be reduced after only 3 or 4hr curing in the sun. Such partly 
dried chopped hay then is put into a barn mow equipped with a 
forced flue ventilation system. While in repeated tests at experi- 
ment stations and on a great many farms Jong wilted hay has been 
successfully afterdried in a barn mow, there are few experimental 
results so far in the aftercuring of chopped wilted hay. To be 
sure, there are skeptics as to the practicability of the latter system, 
and while unquestionably it has its problems, it is entirely possible 
that they can be overcome. If so, we shall have advanced far in 
this difficult task of making high-quality hay by mechanization. 
Preliminary work at Wisconsin under the leadership of F. W. 
Duffee has been successful in this respect. 

We shall look for chopped hay which is green, with most leaves 
attached to stems, and with a minimum amount of dust present. 
Such hay then would be rich in carotene and in all of the other 
nutrients originally present in the fresh green crop. 

Those farmers who normally sell a certain amount of their hay 
could readily bale the chopped hay in twine-wrapped cylindrical 
bales, as was done in the Wisconsin work referred to. If the chop- 
per is set for the longest possible cut, such hay may possibly even 
be satisfactorily baled in the plunger type of baler. 

Mention was made under the subheading “Baling in the Field” 
that some initial work has demonstrated the apparent feasibility of 
field-baling wilted hay and, by forced ventilation, afterdrying this 
baled hay when stacked in a suitably constructed barn mow or other 
place of storage. 

Where the curing of hay after only a few hours’ exposure to 
the sun is completed in the barn, a question may be raised here the 
same as it is raised with artificially cured hay. Might there, be- 
cause of lack of vitamin D as ordinarily imparted by the sun, be 
trouble in feeding, even though such hay might be several times as 
rich in carotene as ordinary hay. In answer it may be stated that 
of the two vitamins carotene is the far more critical one, practically 
speaking. Carotene cannot be purchased at low cost as can vitamin 
D which in the form of irradiated yeast, or by way of the irradiated 
principle of ergosterol in other carriers, is the cheapest of all vita- 
mins. One-half pound of irradiated yeast, costing at present about 
30c, when added to a ton of calf meal, pig meal, or other grain 
mixtures of four-footed farm animals, will effectively protect them 
against rickets. 


Chaffing of Mow-Cured Hay. In some short-time Wisconsin 
tests of palatability of mow-stored dry hay, thereafter differently 
processed, cattle preferred to eat the loose hay, or the longest 
chopped hay (1.8-in cut of a hay chopper), to the shorter cuts of 
hay, these being 1-in, 1-in, and 14-in cuts. In most experiments 
reported, cattle have preferred long hay to chaffed hay, although 
in a few tests cows have eaten more pounds of chaffed than of 
long hay. In the main, it has not paid to chaff or grind mow-cured 
hay, and the Wisconsin experimenters conclude that only when hay 
is scarce and high priced and is rather coarse will it pay to chaff 
it and in that way get cattle to consume it with the least refuse. 
It has not paid to chaff or grind leafy, fine-stemmed hay except, 
when in the form of a hay meal such as alfalfa meal, it is to be 
used in feed mixtures for pigs, poultry, sometimes dairy calves, 
infrequently other livestock. 


Storage. A tight roof, or an effective cover, and a dry base are 
essentials for the storage of hay. Concrete floors have at times 
caused loss especially in baled hay, hence the frequent provision 
for straw or wooden overlays to separate the hay from the damp 
concrete. As has been mentioned, the presence of the oxygen of 
the air, moisture, and temperature determine loss in hay, no matter 
in what condition it is stored. 

With reference merely to air or oxygen, it was found at Jealott’s 
Hill” that with artificially dried grass which was ground and then 
stored for 130 days there was, with no application of pressure, a 
loss of 27.4 per cent carotene, with 2-lb pressure per square 
inch a 10.3 per cent loss, with 12-lb pressure per square inch a 
7.1 per cent loss, and with 48-lb pressure per square inch a 6.6 per 
cent loss of carotene. This suggests that the deeper the hay is 
stored in a bent of the mow, provided the hay is sufficiently dry 
at the start, the smaller the loss in storage. Honcamp and asso- 
ciates’ showed that the composition and digestibility of properly 
stored meadow and clover hay has remained constant over 3 and 
2 years’ storage periods, respectively. There was less loss of color 
and vitamins the greater the compaction. 
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Bethke and Kick* found little difference in loss of carotene be- 
tween hay stored ground and unground, where the hay. in either 
case was sufficiently dry for storage at the start. 


Salting Hay. Salting hay has been a traditional practice on many 
farms in various countries of the world. This practice has carried 
down to date, in spite of the fact that carefully controlled experi- 
ments have pointed to the failure of salt to inhibit bacterial fer- 
mentation and molds unless applied in excessive and physiologically 
harmful quantities. Salt has not prevented spontaneous combustion. 
At the same time certain advantages from the addition of salt have 
been observed. Thus Shutt” reports on four stacks of clover-timo- 
thy hay in each treatment, one set of stacks receiving no salt, the 
next 10 lb of salt per ton, the third 20 lb of salt per ton, and the 
last 30 lb of salt per ton. Examinations of the different hays gave 
the salted hay a better color. It was more leafy, less dusty, and of 
better aroma. He further reports that 30 lb of salt seemed too much 
to feed, that the cattle were somewhat loose, but the other two 
salted hays were relished somewhat better than the unsalted hays. 

While the addition of limited amounts of salt may have such 
minor advantages, salt should not be depended upon to make im- 
properly cured hay safe for storage. 


Brown Hay. As inadequately cured hay is put into storage, its 
biological activities are continuing, resulting in a considerable de- 
struction of the best, most easily digested nutrients. As the tem- 
perature rises and the moisture is driven outward from the center 
of the mass, a good bit of the sugar and other carbohydrates in the 
hay are caramelized, resulting in a sweet taste which is liked by 
cattle. However, much of the nutritive value, especially of its vita- 
min content, is destroyed. The protein is greatly reduced in di- 
gestibility, as shown by Kellner® who found that in meadowgrass 
hay of light brown color the protein was 86.5 per cent digestible, 
in dark brown hay 75.1 per cent digestible, and in black hay only 
2.6 per cent digestible. Albert’ found these percentages of digesti- 
ble protein in the dry matter of hay varying in intensity of brown 
color: In (normal) hay 10.8, light brown hay 10.0, medium brown 
hay 9.1, dark brown hay 0.4, very dark hay 0.0 per cent digestible 
protein. The total protein had not gone down to any great extent, 
but the digestibility, as seen from the above figures, had been 
severely reduced. Swanson et al stacked alfalfa with 40 per cent 
moisture, resulting in the following losses: Protein 32.7 per cent, 


fiber, 46.5 per cent, nitrogen-free extract 45.4 per cent, and fat 
63.6 per cent. 


“BROWN HAY” IS A COMPROMISE BETWEEN HAY AND SILAGE 


In parts of Europe where hay-curing weather is unfavorable, 
“brown hay” is made purposely. Thus partly cured hay with about 
a 50 per cent moisture content is built into large heaps or cocks, 
preferably on straw laid over planks, with the hay thoroughly 
tramped, and put under pressure. The temperature may go to 175 
to 200 F and maintain for several weeks. Meanwhile the moisture 
may go down to about 15 per cent, resulting in the brown cara- 
melized hay which is sweet to the taste but which has had most of 
the feed value and vitality cooked out of it. Such “brown hay” in 
a way is a compromise between hay and silage, but except for mere 
palatability, answers the purpose of neither. 

Spontaneous Combustion of Hay. There is no clear unanimity 
of agreement on the exact causes, or sequence of developments, in 
stored moist hay that lead to spontaneous combustion. Watson" 
indicates three successive stages, the first one being a temperature 
increase to about 120F, brought on by respiration and bacterial 
activity. This temperature involves no great nutritive loss. The 
plant cells are dead at the end of this stage. 

The second stage is from 120 to 158 F, which latter temperature 
is the warning point. Thermophilic bacteria are able to raise the 
temperature to this stage, but all bacterial action is stopped at 
about 176 F. 

In the third stage, which lies above 158 F, there is a further 
increase in temperature, with a formation of certain organic acids, 
up to a critical point of 195 F, after which by dry distillation vola- 
tile compounds are formed which are easily oxidized under suitable 
conditions and where the material may burst into flame, often with 
explosive violence, on access to air. According to Miehe’s theory” 
the carbon left after the distillation process is pyrophoric, being 
capable of extremely energetic oxidation. Pyrophoric iron appears 
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to act as a catalyst. According to Roethe” losses from spontaneous 
ignition of hay can be reduced if it is stacked or put into a barn 
mow with a moisture content not higher than 30 per cent. 


SUMMARY 

Quality in hay is more important than quality in any other 
feed in the prevention of deficiency diseases in livestock during 
northern winters. 

The younger the growth for harvesting, the higher the s-utti- 
tive value of the hay crop. 

The carotene content is the best single criterion of quality in hay. 

Carotene preservation in hay largely depends on a quick reduc. 
tion of the moisture content to from 24 to 20 per cent without 
undue exposure to the bleaching action of the sun. 

The drier the hay, the less the enzyme action which is des’ ruc- 
tive of carotene. Hence dehydrated hay having only about 10 per 
cent moisture best preserves its carotene. 

About half of the carotene in ordinary hay is lost duriny the 
first 6 months of storage. 

A deficiency of vitamin D in hay made with little or no ex- 
posure to sunshine need not cause serious concern, because vit.min 
D may cheaply be supplied by other means. 

Curing hay partly in swath, partly in windrow, is recommended 
as practical means for avoiding shattering and bleaching of le. ves. 

Respiration with its self-generated heat takes place at the ex- 
pense of nutrients, primarily the sugars. 

Chopping or baling in the field, unless special means for vcnti- 
lation are provided during storage, requires fully as dry a condition 
as where the hay is to be stored as long hay. 

Forced ventilation for wilted hay, especially where this can be 
harvested by a pickup chopper or field baler, holds promise for 
producing high-quality hay by mechanization. 

Pressure or compaction during storage, once the hay is sufh- 
ciently dry, is a factor in preserving carotene. 

Salting of hay cannot be depended upon to compensate for im- 
proper curing, but may impart a degree of palatability. 

“Brown hay’, as produced by storing merely wilted hay in 
relatively small batches, under pressure, is quite palatable but has 


had much of its nutritive value, practically all of its carotene, 
destroyed. 
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By Vito A. Vanoni 


LL OF the information needed to design a pipe outlet struc- 
ture is summarized in Figs. 7 and 8 by means of graphs, 

4. sketches, and formulas. In arranging this information it has 
been assumed that the design discharge is determined by field con- 
ditions only and that the width of the structure is fixed within 
limi's by conditions at the site. The main points in the design are 
discussed below with a view to clarifying them and facilitating 
thei: application. 


DESIGN FORMULAS 


“yndamental Hydraulic Formulas. The design formulas are ex- 
pressed in terms of the two fundamental hydraulic variables, F,, 
the velocity head factor, for the pipe flow, and d,, the critical depth 
for ‘he width, W’”. The first of these is expressed by 


Vv. 16Q,° 
‘= = ——— {1] 
gD, 72D," 


whcre the expression on the right is obtained by introducing the 
equation, 


Qo Qo 
ae >= = 
A, _*Dy 
4 
d. is given by the familiar expression 
Oo 
3 
d.= . {2a] 
We 


Substituting Q, from equation [1] into equation {2a} 
gives 


T BD, 2/8 
d= Dy rs “ ) F,* [2b] 
4 W 
The energy equation for the system may be written in the 
form 
Ve 
E= (K, + Ke + Km + 1) —— +4, [3a] 
2g 


where E is the total available head, and K,, K;, and K,, are 
respectively, the loss coefficients for entrance, friction in the 
pipe, and miscellaneous causes. By substituting 4, for 
V,°/2g and by estimating average values of the loss coeff- 
cients and the back pressure, 4,, equation [3a] becomes 


h, = 0.3E [3b] 


Lacking better information, this is a good value of 4, to 
use in making the first trial calculation to determine Dy. 
The method of calculation is shown in detail under “Design 
Example.” 

Formulas for Baffle-Box Dimensions. All of the dimen- 
sions of the baffle box are defined by Figs. 1 and 7 and their 
values are given as formulas in Fig. 7. These dimensions 
have been assigned lower limits that are determined by prac- 
tical, hydraulic, and structural considerations. For instance, 
the minimum value of the baffle height, 4:, is such that sufh- 
cient room is allowed to turn the jet issuing from the pipe. 
It is easy to see that this value must be more than the pipe 
diameter, and the minimum value of 1.5D,, determined by 
experiment, therefore appears reasonable. 

Formula for Back Pressure on the Pipe. The formula for 
back pressure is based on the equation 


7 R. L. Daugherty, 
New York, 1937. 


‘‘Hydraulics,’’ pp. 285-7, McGraw-Hill, 
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Q.* Design Discharge in cfs. 


Baffle Type Energy Dissipator for Pipe Outlets 


and James T. Rostron 


where V2 is the velocity through the gap between the cap and the 
headwall. V: may be taken as 


Q 
WKd. 
where K is a numerical factor which varies with the velocity head 


factor and the width ratio of the structure. Introducing [8a] into 
{8] gives 1 : 
Qo 


hy = Ay + —— x te 
2W7d2¢ 


V; = 


[8a] 


[8b] 


Analysis of the data on back pressure showed that the coefficient, 
1/K*, could be expressed as 


1/K* = 4.0 X(W/D,) "F,™ [8c] 


Introducing this equation into equation [8b] and dividing through 
by D, gives 


hy hy ~ Q,° 
= —— + 4.0 (W/D,)"F, * X ———— [8d] 
D, D.. 2W*digD, 
Introducing equations [1] and [2a] gives 
bf D,.— 2077/D,)-* + [15 + 20 (V'D,)*F*) X 
{7/4 X D,/W}’F,” [8e] 


PIPE OUTLET STRUCTURE - FLOOR BAFFLE TYPE 


(Bcsed on the Laboratory Progrom, 1942) 
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CENTERLINE SECTION 
DESIGN DATA 


Qe, E, ond W determined by field conditions. For first trial design calculate h, from equation (3b) 


Ww 


te obtain Ve, De, Fe and De 


, ond then get t from chart (b). 
Q, * Discharge thru drains = 0.2Q. approx 


Lit 3.0de; big, 20D. (5) yt here (9); he 3.04 00) 
V2 n= 20(t)*s 15d, hips 15D. (6) Le* CHa. (Stondard Drop Design) 05) 

by = by + — [8] x, * O5h, (Le), ¢ 18° (7) Coys O54, CigggtO 3x, (amount of fillet 
2g under cop) 


y, ond t, to be determined by structural requirements 


Fig. 7. 
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The curves of Fig. 8(b) were calculated from this equation. 


Formulas for Sidewall Dimensions. The height, /,, of the head- 
wall given by equation [9] in Fig. 7 is sufficient to give adequate 
freeboard. Since the height of the water surface above the floor 
of the box is very nearly equal to 4), the freeboard provided is 
equal to d,. The depth of water over the end sill was found to be 
about 2d.. Therefore, by making the height of the wall at this 
point equal to 3.0d,, a freeboard of d, is provided at this point 
also. The other sidewall dimensions shown in Fig. 7 were deter- 
mined by experiment. 

Splash caps over the corners formed by the headwall and side- 
walls are to keep water which rises in the corners from overtopping 
the walls. They are found necessary only in wider structures since 
in narrow structures there is no tendency for the water to rise 
higher near the sides than at the center of the headwall. Splash 
caps are used on structures with width ratios of 4 or greater. Their 
effectiveness in increasing the safe overload capacity may be seen 
in Fig. 9 which shows a structure operating at an overload of 
about 40 per cent. 

Formulas for Stilling Pool Dimensions. The formulas for the 
stilling pool dimensions follow those developed by Morris and 
i a Johnson* for the gully control drop. The length, L,, of the pool 
Bares o's which is given by equation [15] is taken directly from the gully 


tHydraulic Design of Drop Structures for Gully Control, B. T. Morris 
and D. C. Johnson. Trans. Am. Soc. C. E., v. 69, 1943, pp. 887. 


(a) 


E+ 33% n- oe 


= 6d, (13); Thus, ne Fs ° *O3E€ (3d) 


Pim P,+P, (14) 


BACK PRESSURE CURVE - {¢ Contours vs F, vs 
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APRON LENGTH COEFFICIENT vs RELATIVE HEIGHT OF FALL 


Fig 8 


8 : FUNDAMENTAL HYDRAULIC FORMULAS 
i HHA 


Vi 16 : Das 
- Fe oo, - 4% (0, desire © Fe 
Pimnr® 0.25Dy oF not (4) ie ‘ae ole) 


E* Total availoble energy = Difference in elevation between 
outlet of pipe-and energy line at inlet end of pipe. 


Valve of h, for first trio! 
calculation to determine D,. 


NOTE: % Contours of chart (b) 
obtoined from the solution of eq. (Be). 


DESIGN CHARTS 


PIPE OUTLET STRUCTURE 
FLOOR BAFFLE TYPE 
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drop. The value of the length coefficient, C1, is given by curve (c) 
of Fig. 8. The depth of the pool, P,, is made 0.6d, (equation [13]}) 
since according to experiments this value gave the best performance. 
This depth is 20 per cent greater than in the gully drop and is 
required to handle the more severe conditions resulting mainly from 
flow through the drains in the baffle. Two longitudinal sills of 
height 34P, are placed at the quarter points as shown in Fig. 7. 

In order to prevent silting of the baffle box, the top of the end 
sill of the stilling pool should not be higher than the floor of the 
box. However, the pool can be lowered as much as desired as long 
as its length is made according to equation [15]. 

Drains through Baffle. On the basis of experiments and practi- 
cal considerations, the four drains through the baffle were made 
1/6D, wide by 14D, high. As shown in Fig. 7, two of the drains 
are placed flush with the side walls and two are at the quarter 
points. The bottom of all the drains is placed flush with the baffle 
box floor. 


Structural Dimensions. In the laboratory study, no attempt was 
made to determine structural dimensions of any of the walls. How- 
ever, pressures which must be resisted by the structure were mea- 
sured in the baffle box. For design purposes it will be satisfactory 
to assume a uniform pressure over the entire baffle equal to 0.25 
(4, + 4,) and a pressure head acting over an area of Do, opposite 
the pipe outlet equal to 0.75(4, + 4,). The pressure head on the 
headwall and sidewalls may be assumed to vary linearly from /, at 
the base to zero at a distance of 4, feet above the base. 
The resultant unit pressure on the cap may be assumed 
as 0.2(4, + 4) acting over the entire underside of the 
cap in the upward direction. It is probable that most of 
the structural dimensions will be fixed by earth-pressure 


+d yi loads and by considerations other than water pressure. 
a Eo Heometengs +h (30) To prevent chipping and cracking of the exterior 
a par teh gnc alia ae corner at the intersection of the baffle and cap, it is 
Ke © Friction toss cout. + th 10 desirable to chamfer the corner. The effect of the 

a2 aS wana prog ono loss coef. pe chamfer on flow conditions is merely to increase effec- 
2 Beck pressure coe! —taesis. on tively the length of the stilling pool by the amount of 

DROP FLOOR CURVE Totals 3.3 the chamfer because ‘the crest of the fall is moved 


upstream by that amount. Hence, the maximum value 
of the chamfer, c, = 0.5¢,, specified in Fig. 7, is 
based entirely on practical and structural reasons, and 
therefore this value may be varied. It was shown by 
experiment that the fillet, c,, at the intersection of the 
wall and the cap can be made as much as 0.3%, 
without appreciably affecting the performance of the 
structure. 


DISCUSSION OF RESULTS 

Effect of W/D, on Baffle Box Dimensions. The 
width ratio determines the proportion of the flow 
which is deflected upward or toward the sidewalls by 
the baffle and consequently plays an important part in 
fixing the dimensions of the baffle box. Formulas [4 |}, 
{5], [6] and [7] show that as the width is increased 
and more of the flow is turned sideways the baffle cin 
be lowered and placed nearer to the outlet. It also 
may be seen that the structure size increases slow!y 
with an increase in flow capacity. Since the flow put- 
tern is not affected by the velocity head factor untl 
the water has reached the free surface above the bai'e 
cap, the baffle-box dimensions are not strongly in- 
fluenced by the discharge rate. When the discharze 
is increased considerably, only a small increase is ©¢- 
quired in the size of the baffle box to provide sat's- 
factory performance. Consequently a particular struc- 
ture will operate successfully over a considerable ranze 
of discharges, up to the design flow of the structure. 
Thus in the design equations the baffle-box dimen- 
sions are a function of W and D, primarily and of 
F, to a lesser degree. The effect of the width ra‘io 
on the flow pattern and design dimensions is illus- 
trated in Fig. 10. Both structures are designed for the 
same discharge. 

In contrast it may be stated that other types of 
energy dissipation structures, such as those employing 
the hydraulic jump, require a considerable increase in 
size when the discharge (Continued on page344) 
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Back from the business of killing— 
to the business of living! 


Back from scenes of hatred, despair 
and destruction to a homeland of 
peace, hope and opportunity! 


Millions of young Americans are 
coming back to thousands of farms 
—to thousands of peaceful Elm 
Streets in every city, town and village 
of America! 


They’ve made up their minds to a lot 
of things while they’ve been away. 


They’ve seen the suffering of homeless 
terrorized families—people who have 
lost their self-respect, their hope, their 
health — everything. 


They've seen a large part of the world 
in ruins, because a few fanatical men 
sold “gold bricks” to millions of 
people who traded in their freedom 


The Army- 

BUY Navy Eflag 
WAR BONDS ? Re —— 
AND lic b eusts 
STAMPS Martimen 
- oats over 
AND KEEP the Cleve- 
THEM! land Dis- 


trict plant. 


Back to Elm Street, U.S. A. 


for promises of security—for brightly 
painted pictures of a “planned 
economy” under an all-wise, all- 
powerful government. 


And they want no part of that sort 
of thing here in America. 


They want jobs. They want to plan 
their own lives. Make their own 
futures. Go places under their own 
power. 


And we must give them that 
opportunity. 


But to do it, wartime restrictions and 
controls must be removed from agri- 
culture, business—and the individual 
citizen—as quickly as possible. 


Farmers must be free to plant what 
they want, and as much as they want 
—without needless bureaucratic 
supervision. 


Taxes must be adjusted so that money 
will be available to finance the change- 
Over to peacetime production. 


Greater incentives must be provided, 
so that workers can make more money, 
by making more goods for more people. 


Mr. Private Citizen must be allowed 
to make money—and be free to invest 
it in business ventures of his own 
—or of others. 


Prosperity has always come to 
America through the growth of pro- 
duction—not its restriction—on 
farms and in factories. 


Profitable production wll make jobs 
for the boys who are coming back. 
But business, labor, agriculture and 
an understanding government must 
work together to create it—hold it 
—and increase it. 


REPUBLEC STEEL 
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5, 
‘ 


vs ¢; = fillet at corner formed by cap and baffle, ft 


(Continued from page 342) 
GLOSSARY OF TERMS 


b=distance from sidewalls to, centerline of longitudinal sills in stil- 
ling pool, ft 
b,= width of drain opening, ft 


2/3 
C= (= x be S 4 = a critical depth coefficient 


c, = exterior chamfer of baffle, ft 


Cy = stilling pool apron length coefficient 

' C) = Coefficient of energy loss 
D,= Diameter of pipe outlet, ft 
d.= W Q,2/W?9 = critical depth, ft 
E=a specific energy, ft-lb per lb 
AE = loss of energy, ft-lb per Ib 
f= friction factor for pipes 
F,= V,27/9D, = velocity head factor 
g=gravitational acceleration, ft/sec? 
H=net drop from baffle crest to stream bed, ft 
h,,=entrance head loss, ft 
h, = friction head loss, ft 
A= total losses in pipe leading to structure, ft 
rh. = height of end wall, ft 
h, =height of head wall, ft 
h,= back pressure head on pipe outlet, ft 
h,=V2/2g=velocity head of flow in pipe, ft 
h, = net height of baffle, ft 
K=coefficient in back pressure equation 
a = loss coefficient for entrance 
K, = loss coefficient for pipe friction 
K,,=loss coefficient for miscellaneous causes 
L,=length of baffle box, ft 
L’, = top length of side wall, ft 
L,=length of stilling pool, ft 
L’,, = horizontal sidewall dimension for stilling pool, ft 
L, = overall length of structure, {ft 
1 = length of pipe carrying discharge to structure, ft 
p,= drop in floor of baffle box below pipe invert, ft 
r= drop of stilling pool floor below pipe invert, ft 
p,—depth of stilling pool (height of transverse or end sill) 
Q,=design discharge, cfs 
a, = discharge through baffle drains, 
t= thickness of’ baffie, in 
V. = Vag = critical velocity, ft/sec 
V.=velocity of flow at pipe outlet, ft/sec 
V,=velocity of flow discharging from baffle box, ft/sec 
V,=velocity in downstream channel, ft/sec 
W=width of structure, ft 
x, = overhang of baffle cap, ft 
vy, = thickness of cap, ft 
6 =slope of inlet pipe, deg * 


cfs 


becomes materially greater, and also re- 
quire greater structure lengths with in- 
creasing values of W/D, because of the 
distance required for the spreading of the 
high velocity jets, issuing from the pipe 
outlets before the formation of a jump is 
possible. 

Fitting Structure to Field Conditions. 
From a study of the design data and charts 
of Figs. 7 and 8, it becomes clear that this 
structure fs designed to operate under con- 
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ditions of relatively high velocity discharge. As an example, assume 
that a structure with a 1-ft pipe is designed for a factor, Fy, of 16, 
Then from equation [1] the velocity head is 8 ft and the velocity 
and flow in the pipe are 22.7 fps and 17.8 cfs, respectively. ‘ven 
with this relatively small velocity head factor and small pipe. the 
velocity and discharge are high. 

On the back-pressure chart, Fig. 8 (b), the solid lines inc cate 
the range of conditions under which the structure is most efficient 
and economical. The dashed lines give the back pressure foi nar- 
row structures with low velocity head factors. These structures 
generally are less economical than those in the range covere: by 
the solid lines. For instance, if field conditions indicate tha: an 
extremely narrow structure is desirable, it may be possible to ‘fect 
a saving in total cost by using a wider structure even though: the 
excavation costs may be increased. The main factors in this saving 
are reductions in wall height and structure length. Structures ‘vith 
width ratios of approximately 6 appear to be the most econoniical. 
However, the optimum width depends largely upon field conditions, 
and therefore must be determined by the designer. Although s ruc. 
tures designed according to the charts will operate satisfactori y, it 
is probable that simpler and cheaper structures can be devised 
when velocity head factors are below 8. 

The pipe size for a system including a baffle-energy dissipator 
is calculated as it would be for any pipe line which has a sub- 
merged outlet. The amount of the submergence is equal to the back 
pressure created by the installation of the structure, and its value 
is given by curve (b) in Fig. 8. However, before the back pres- 
sure can be determined, F,, and therefore the diameter of the pipe, 
must also be known. In designing a structure, several trial calcula. 
tions are usually required before the correct size of pipe is deter- 
mined. To reduce to a minimum the number of trials required, 
average probable values of the losses have been assumed and an 
equation [3b] obtained which gives a value of 4, for the first 
trial calculation to determine D,.-It should be noted that once the 
pipe diameter is determined, the discharge can be increased on a 
given installation only by* increasing the total head. This can be 
done only by raising the-water level over the inlet to the pipe. 
Since the inlet is usually a-box forebay or small reservoir with 
limited freeboard, the water surface, and therefore the total head, 
cannot be raised to any great extent. Practically, this means that it 
is not possible appreciably to overload a pipe outlet structure and 
in designing this feature must be kept in mind. 

Construction and Maintenance Considerations. In fixing the 
dimensions of the baffle box, it was necesary not only to give con- 

sideration to the hydraulic performance of 
the structure, but also to keep in mind 
other practical requirements. For instance, 
the gap between the baffle and the head- 
wall was made sufficiently large so that 
the flow was not throttled. In the smaller 
structures this gap may become quite small, 
making it difficult to build the box and 
to clean it out if that becomes necessary. 
Therefore, in order to provide room for 
construction and cleaning of the box the 
gap was made 18 in minimum. 
(Continued on page 346) 


Fig. 9 (Left) Model structure discharging a 40 per cent overload showing the action of the splash caps at the corners in preventing the walls from 


being overtopped e Fig. 10 (Center) Effect of width ratio on flow pattern and design dimensions. 
factor of 16. (a) (Top center) Narrow structure operating at 0.83 of design discharge. 


2, =1.5D,; h, =5.2D,; hy =6.7D,; L, = 5.2D,; p, = 0.66D,; 
W/D,=6.0; p,=0.3D,; L,=3.0D,; h, = 2.1D,;"z,= 1.0D 


- (b) (Bottom center) Normal width structure operating at design discharge. 


A= 3.8D); hy, =4.7D,; L, = 3.4D,; p, = 0.41D, @ Fig. 11 (Right) Low flow in model 
showing all of: discharge passing through drains in baffle. This prevents clogging of the pipe by debris-laden flow 


Both structures designed for a velocity head 
D, = 3 in; W/D,=3.0; p,= 0.33D,; L,=3.2D,; h,=3.0D,; 
=-3 in; 
0 
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i East elevation of Roy 
194 Spar farm tenant house, 
Ada, Ohio. 
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“6 arm ie€nant Mouse 
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» the Of me rresent an eC 
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hcient ll Te 
rf na 
cures ff 
ci by &f 
at an 1 
effect 
1: the ee 
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ek 
miical. : 
itions, a 
siruc. Pi 
rily, it 4 
ev ised 
sipator 
a sub- George R. Shier 
e back Consulting Agricultural 
value Engineer ; 
. pres. | View of north end of kitchen Opposite end of kitchen show- Rear downstairs bed room with 
: - ’ showing home-made cabinet ing electric range and modern plywood panels placed verti- 
- pipe, work. Penetrating floor seal dining set. Plywall panels cally on walls. Framing head- 
alculae used for natural wood finish. placed horizontally and nailed ers cut between studs behind 
f | George R. Shier to native rough lumber framing all horizontal panel joints. 
— et ; by unskilled labor. 
f |} Consulting Agricultural Engineer 
quired, §f 
cal S| Howard S. Sterner Company 
@ a0 Columbus, Ohio 
1e first Post-war farm tenants will desire bet- 
— o : ‘Mr. and Mrs. Roy Spar have lived ter living conditions. The new farm Brief Specifications: 
on a on their farm near Ada, Ohio many houses to be built then will not be er a pe 
can be f | years. When Mr. Spar’s growing seed “miracle houses’ but comfortable, dur- s ‘. 
e pipe. corn business and other farm activi- able houses in the traditional manner Erected Winter 1941-42 
eee ties required full-time help they de- using the best of the new materials Builder—Owner and farm labor. Skilled 
cad, cided to construct an attractive tenant proved by the war emergency. labor required for plastering 
that it house that would help to secure an leita ae nd 
z . ; raming onventional, with raming 
ire and ' intelligent tenant family. Douglas fir plywood’s ease of handling members placed behind all plywood 
bh : “The present farm labor shortage and fabrication are especially appreciated joints 
ng the | has helped justify their foresight. by the rural builder. The wide range of Interior walls and ceilings—\/" Ply- 
ve con- | When help is difficult to obtain they decorative possibilities with commonly oud aatvicaiie of tai Se age 
ance . | | are able to offer ey age ig better available materials is a boon to the ama- rectly on studding and nailed with 
a min 1 than those occupie the majorit . “ nas ” 4d nails 6” on center. Panels butted 
; Pp Y h sorry teur painter. The ‘‘shock-resistance’’ and << al ce ee ce diagerte 
astance, | of farm —" Yet the rs sole the ease of refinishing are especially im- urea resin adhesive 
e head- | simple in construction, as evidenced pertent tn the veneek bee 
so that § by the fact Mr. Spar did the carpenter ° Kitchen cabinet—34” Plypanel grade 
smaller ff work himself with the aid of farm War labor housing in all -sections of Douglas fir plywood built in place 
— labor. The plans were prepared by : by owner 
esmall, § ie 8 fentcul 1 E the United States, and Army and Navy a 
ox at ) <* Deeeteent o ee hutments both here and abroad have Finish on plywood—One coat of clear 
‘ f | gineering, Ohio State University. na penetrating floor sealer 
cessary. proved the dependability of plywood 
yom for & “Interior type plywood finished housing. Speed of erection, adaptability 
box the with a clear Floor seal’ has provided to simple design and weather resistance DOUGLAS FIR PLYWOOD 
attractive wall and ceiling surfaces in under all climatic extremes are features ASSOCIATION 
e 346) kitchen, hall, bath and three bed- 


alls from 
city head 


in model 


rooms. Two rooms were plastered at 
Mrs. Spar’s request to avoid monotony, 
but she now feels that all plywood 
walls would have been preferable. 
The house is now three years old and 
the plywood still presents an attrac- 
tive finish, while the other walls are 
beginning to show the need for re- 
decoration. When the natural wood 
walls do need refinishing this can be 
accomplished with stain, paint, or 
wallpaper without initial preparatory 
treatment.” 


Farm Buildings are War Equipment 
—Keep them Fit and Fighting! 
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= Douglas Fir Plywood ; 


which mean improved housing for the 
farm tenant family of the future. 
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(Continued from page 344) 

The four drains through the baffle are designed to prevent the 
box from filling up with sediment. Danger of clogging is greatest 
during the lower discharges when quiet flow in the box permits 
sediment to deposit. By making the drains as shown in Fig. 7, 
they will discharge approximately 20 per cent of the flow when 
the structure is operating at design discharge. Laboratory experi- 
ments showed that with drains of this size the box was self-clean- 
ing and could handle heavily laden flows without undue hazard 
from clogging. Fig. 11 shows the same model structure as in Figs. 
9 and 10b operating at a discharge low enough to permit all of the 
flow to pass through the drains. It is seen that the stilling pool 
spreads the flow from the jets so that it discharges rather uniform- 
ly ove. he end sill. 

Experiments showed that the performance of the baffle box was 
improved by dropping the floor slightly below the invert of the 
pipe. The dimension, ,. in Fig. 7, is given by the curves of Fig. 
8(a). It will be noted that the minimum value of py, is 0.25D,. 
For practical reasons it is recommended that this dimension be 
made not less than 3 in. This will facilitate the construction and 
also improve drainage of the pipe and baffle box during low flows. 


TABLE 1. DESIGN CALCULATIONS 


Design Data Trial 1 Trial 2 Trial 3 Trial 4 
Quantity Equation (Hydraulic Design) 
Q, efs Field 40.0 40.0 40.0 40.0 
E ft Field 26.0 26.0 26.0 26.0 
Ww - Field 9.0 9.0 6.0 15.0 
h, [3b] or V2/29 7.80 7.95 7.95 9.95 
v. ft/sec V 29h, 22.4 22.6 22.6 25.3 
A, ft? Q,/V,, 1.78 1.77 1.77 1.58 
D, ft Pipe diameter 1.51 1.50 1.50 1.42 
(or 17 in) 
F, {1) 10.2 10.6 10.6 14.0 
Ww/D, Width ratio 5.96 6.0 4.0 10.6 
h, ft chart (b) 5.90 5.85 6.9 4.25 
h, 7” £x1/D, xh, 9.30 9.55 9.55 12.6 
h. ” 0.2h, 1.55 1.6 1.6 2.0 
E’ ? RP 24.6 25.0 26.0 28.8 
[Sa] (Baffie Box Design) 
Ww ft str. width Estimated 9.00 6.00 15.0 
P, = chart (a) value of 0.375 0.375 0.355 
Cc ” (q7/4XD,/W)*/ hy, slight- 0.257 0.339 0.176 
d. xa [2] ly low. 0.85 1.11 0.605 
L, - [5] Choose 3.00 3.33 2.84 
2D,(W/D,)-%”’ nearest 1.65 1.88 1.29 
1.5d,, F ” standard 1.28 1.67 0.91 
h, [6] size pipe 2.93 3.55 2.20 
x, x [7a] and recal- 1.46 1.78 1.10 
L, mies si [7b] culate all 1.54 1.60 1.74 
L, [5] vs. [7b] quantities 
(Sidewalls and Stilling Pool Design) 
h, ft Chart (b) 5.85 6.9 4.25 
nh. o [91 6.70 8.01 4.86 
h, oe [10] 2.55 3.33 1.82 
P, - [13] 0.51 0.67 0.36 
P, 7 [14] 1.00 1.25 0.75 
vy, 5 0.40 0.40 0.40 
H - [16] 3.82 4.53 2.99 
a./H 0.222 0.246 0.202 
Cc, Curve (c) 2.75 2.80 2.70 
L, ft [15] 4.95 6.28 3.64 
w/4 - sills 2.25 1.50 3.75 
“DP, i <4 0.38 0.50 0.27 
L’ : (11) 3.00 3.33 2.84 
L’, L,. 1.65 2.09 1.21 
w/3 ” Splash cap 3.00 2.00 2.84 
Drains in [18] 3x6xt, 3x6xt, 2% X5% Xt, 
1.0 draw- Exact 2.8 ft rise 
down per- check of in w.s. 
mitted in hydraulic elev. re- 
reservoir gradient quired to 
26.0—25.0=1.0 ft obtained obtain Q, 


DESIGN EXAMPLE 


In order to clarify further the actual use of the design charts 
and equations, an example is presented. Assume that the following 


are established by field conditions: 
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1 Structure to be constructed at pipe outlet of an earth dam. 

2 Design discharge, Q, = 40 cfs 

3 Total available head, E = height of reservoir water surface 
above center of pipe outlet = 26 ft 

4 Field conditions permit structure width from 6 to 15 ft 

5 Length of pipe connecting reservoir and structure, 90 ft. 


Following the procedure normally used for computing the size 
of a pipe line, the total available energy is equated to all o: the 
losses in the system. Assumptions for values of the loss coeff- 
cients usually have to be made in the first trial calculation. In 
computing the pipe size when a baffle-outlet structure is included, 
the back pressure or static head loss must also be considered. The 
energy equation [3a] for the system is given in Fig. 8 of the de. 
sign charts, and a value of 4, for the first trial calculation of D, 
is given by equation [3b]. 

A structure width of 9.0 ft, well within the limits stated in the 
assumption of field conditions, is chosen for the first trial design 
and a friction factor, f, of 0.02 is assumed for the pipe. The en- 
trance loss is considered to be 0.24,. To simplify the example, all 
other pipe line losses, such as those due to valves, elbows, etc., are 
neglected. 

In Table 1 are listed some of the possible designs for a struc- 
ture which will meet the above specified field conditions and in 
Table 2 complete computations are shown for the design listed as 
Trial 2. Photographs of models similar in appearance to the struc- 
tures obtained in Trial Designs 2 and 3 are shown in Fig. 10. 


TABLE 2. TRIAL DESIGN NO. 2 
Q = 40 cfs; W/D,=6.0; E=26.0; D,: 18 in; W=9 ft Oin; 1=90 it 


General data 
E=(K,+K,+1)V2/29+h, 


Design formulas 
Baffle box dimensions 
Pp, =0.25D, =0.25 x 1.5=0.375 ft 
L,=3d, or 2d,; L,=3 X 0.85==2.55 ft 
. L,=2 x 1.5=3.00 ft 
h,=2D,(W/D,)-% +1.5d,, 
h,=21.5/(6) % +1.5 x .85=2.93 ft 
x, =0.5h,=1.46 ft 


ee L,—«,=3.00'—1.46/=1.54 ft, o.k. 


Sidewall dimensions 

m =h,+d,=5.85 + .85=6.70 ft 
i 

h =3d,=3.0 x .85=2.55 ft 


V= Q,/A 0 ; A,=7D,7/4 
=1.77 ft 


V,, = 40/1.77 = 22.6 fps 


h, = V,?/29 = 7.95 ft 


W/D, = 6.0 


From chart (b) Fig. 9 


h,/D, = 3.9 L' ,=L,=3.00 ft 
h, = 5.85 ft L',, L,. = 4.95 /3=1.65 ft 

(For L,, see stilling pool dimensions) 
xK = 0.2 a 


e 


Stilling pool dimensions 

p,=0.6d,.=.6 x .85=0.51 ft 

p, (min) =p, + p,=0.51 + .38=.89 ft 

Make P,=1.00 ft 

Assume t=0.5 ft, y,=0.40 ft 

H=h, i P,—P,=2.93 + 0.40 + 1.00—0.51 
H=3.82 ft; d../H=.85/3.82=0.222 

From curve (C) Fig. 9, C, =2.75 

L,=C, \/ Hd, =2.75 v/ 3.82 X .85=4.95 ft 


Longitudinal sills, b=W/4=2.25 ft 
from sidewalls 


Height of sills, % p,=0.38 ft 

4 drains: 1/6D, x 4D,=3” x6” xt, 

Length of legs of splash caps, W/3 or /. 
=9.0/3.0=3.00 ft 


K, = f(1/D) 1.2 


Vel. head = 1.0 
Loss Coeff.= 2.4 


E’=2.4 X 7.95 + 5.85 = 25.0 ft 


E—E’ = 26.0—25.0=1.0 ft 
=reservoir drawdown 
permitted 


Critical depth, 
d.= ¥ 03/W9 
d= W 40.02/81.0 x 1/32.2 
= Ww 0.615 


d, = 0.85 ft 


In reference to these designs (Table 1), several points may be 
mentioned. In Trial 1 the assumed velocity head was slightly low, 
and consequently a larger pipe was obtained than was necessary to 
discharge the flow. However, its value was nearly correct so that 
the nearest smaller standard pipe size was used for Trial 2 and the 
hydraulic gradient was recalculated. This gave a satisfactory solu- 
tion for the hydraulic design which utilized all but 1.00 ft of the 
total available head, E. Therefore, the design of the structure was 
completed by following the equations and charts of Figs. 7 and 8. 
Experiment showed that 87 per cent of the energy existing at the 
pipe outlet is dissipated in passing the flow through this structure. 

Since the total available head was not entirely utilized, it is 
possible to make an alternate solution using a narrower structure, 
which will have a higher back pressure. (Continued on page 348) 
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In six months 5000 McCormick-Deering 
dealers repaired more tractors of all makes 
than International Harvester built in the 
three years before the war. 


That’s putting power back on the land at an 


all-time record-breaking clip—one tractor every 
50 seconds! 


* * * 


You men on farms know better than anyone 
what this service work has meant to war food 


_ production. When war cut farm machine pro- 


duction to almost nothing McCormick-Deering 
dealers lit into repair work on the greatest scale 
in history. The job they are doing now is 
winning a new place for them in the forces 


Tn ae 


THE FARMALLS 
ARE COMING 


il 


BETTER THAN ONE A MINUTE! 
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fighting for food throughout the country. 


More help is now on the way. The government 
has authorized increased production of Farmalls 
and Farmall equipment. We are building with all 
possible speed. But here’sthething to remember: 


You’re going to need all the equipment 
you have and all you can get for a long time to 
come. Keep your machines in first-class shape. 
McCormick-Deering dealers will help you. 
They operate the greatest farm bi 


equipment service and repair force 
HARVESTER 


in the nation. 
INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 


Schedule your work now. 


SERVICE WILL PULL YOU THROUGH! 
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(Continued from page 346) 


The design listed as Trial 3 is one based on a structure width of 
6.0 ft and a pipe diameter of 1.5 ft which gives a width ratio of 
4.0 for the structure. In this design, the hydraulic gradient was 
checked exactly, i.e., the sum of the losses of the system was equal 
to the total available energy. 

Trial 4 design was made assuming that a 17-in diameter pipe 
was available. Hence, to design a structure which will best fit the 
existing field conditions, it will be necessary to reduce the back 
pressure to a minimum since all other losses will be increased by 
using the smaller pipe. Therefore, 15 ft, the maximum possible 
structure width, is chosen for calculating the design. In this solu- 
tion it was found that for design discharge the losses exceeded the 
total available head by 2.8 ft so that the dam height must be raised 
by that amount unless the freeboard is to be reduced. It is possi- 
ble that the design discharge could be carried by a 17-in pipe if 
one having lower friction losses and an improved entrance could 
be used. The system as originally assumed will discharge 37.6 cfs, 
or 0.94Q,under a head of 26 ft. 

From the number of designs given to fit the assumed field con- 
ditions, it is evident at once that there is more than one satisfactory 
solution to the problem. Therefore, the design which must ulti- 
mately be chosen will be determined by an economic comparison, 
or by other considerations that are affected by the local conditions. 


SUMMARY AND CONCLUSIONS 

The pipe outlet structure described in this paper and developed 
through laboratory experiment is designed to dissipate high velo- 
city flow from a pipe outlet so that it can be discharged safely 
into an erodible channel. A general design has been developed 
that will cover all combinations of rate of discharge, pipe diameter, 
and width of structure likely to be encountered in practice. Per- 
formance of the structure is such that flow discharging from the still- 
ing pool is uniformly distributed across the width, thus presenting 
a favorable condition for erosion control at this critical point. 

The dimensions of the baffle box in particular and the structure 
as a whole were worked out very carefully to determine the small- 
est possible structure that would give satisfactory performance. 
Changing any one or several of the dimensions results either in 
poorer performance or in increased cost. All the information neces- 
sary to design a structure is given by the drawing, formulas, and 
charts of Figs. 7 and 8. 
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“Where there's smoke, there’s always fire,” so instinctively argues 
W.H. Mitchell, chief of the St. Joseph, Michigan, fire department. 
The smoke in this instance, however, was harmless, but it led him 
on one of his rural jaunts last month to what is probably the last 
surviving steam threshing rig in southwestern Michigan, shown in 
these pictures — a Port Huron tandem compound steam engine and 
Goodison thresher owned by Arthur Brownell who has been thresh- 
ing with steam power since 1910. ‘Mitch’’— in the cab at the 
left, and who himself was a first-rate engine and “separator” man 
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The Self Propelled Combine 


(Continued from page 336) 


type machine of the same size; and logically the narrower the cut, 
the greater the differential between each type of machine. 


Our field experience and the information compiled from our 
tests indicate the importance of proper combine selection by a 
farmer in keeping with his requirements. A combine whic! has 
too narrow a cut for a given acreage will increase the cost per 
bushel of harvesting, as well as labor for handling. On the other 
hand, these costs must be balanced against the initial investment 
necessary for various types of machines available and the possible 
loss of grain, if he is dependent upon his neighbor or custom 
operators for his threshing job. 


With opportunities now open to farm labor in urban industrial 
areas, at higher wages and shorter hours, the farmer has become 
more and more dependent upon his immediate family and m 
equipment to produce his crops. If this situation continues. and 
indications are that it will, farmers will be faced more than ever 
before with the necessity of one-man operating equipment, and the 
larger operator may find it desirable and more economical to pro- 
cure large single-purpose machines. The small farmer, if he is to 
compete with his produce, is similarly faced with an equipment 
problem, and since diversification is the basis for a successful opera- 
tion we must have a complete line of tools expressly suited to his 
needs and his pocketbook. The small tractor with mounted equip- 
ment would seem to offer this small operator the most efficient 
equipment at the lowest initial investment. 

Our country’s success will continue to be dependent upon its 
ability to produce food economically, and our postwar period will 
place on our farmers greater demands for increased production. 
Future farm equipment must continue its advance in taking the 
hard work out of farming and thus make this occupation both 
profitable and pleasant. 


dern 


Emphasize Education 
(Continued from page 327) 


As a profession and as a Society we are well fitted to 
foster education. Something like half of our membership 
is or has been connected with the colleges. Our immediate 
A.S.A.E. past-president, in both talent and experience, is 
qualified to give well-balanced guidance to educational ex- 
tension, and our current president is a man of notable ener- 
gy and vision both in sdacgiaia and in engineering. Both 
the needs of the times and the leadership available sugsest 
this as the moment to emphasize education. 


a quarter century ago — happened along just at the right time to 
take over temporary operation of the rig for Mr. Brownell who 
was suffering from an injury. What memories this scene calis up 
for those who were boys on the farm before steam power made way 
for the more efficient, if less picturesque “gas” tractor! What a 
thrill used to come — and still does — from that odoriferous blend 
of steam, soft coal smoke, and threshing dust! And how some of 
us youngsters of yesteryear envy Mitch his opportunity again to 
“pull the throttle’ on a steamer! — EpITor 
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ac Rake od « bute 
AHEAD | a Our business is the 
for __ DESIGNING TESTING - FABRICATING 


soncuu WHEELS 


_ and sound, forward-looking ideas ie “ten 
_ regarding wheels come easy for us. 


~——-- Tf you produce mobile equipment of any . WE 
kind—Farm Implements, Tractors, WILL 
Trucks, Carts, etc.—and want to be cer- - LEAD 
tain that your wheels are “Just Right” ee 
in size, strength and roadability—it will in 
_.---=> 9) Pay you to consult French & Hecht WHEEL 
2 wheel specialists. DEVELOPMENT | 
_ Future competition will demand of your cies 
: | products that they possess Quality, Last- | y 
ree - ing Dependability andEye Appeal. We ss. . el 
WATCH . can give you these qualities in the _ = 
THIS WHEELS you require—in spoke, cast or 
oe _ pressed types. 
SPACE =~ SEND YOUR WHEEL PROBLEMS TO US 
\ : in Our engineers will be glad to study MEANWHILE 
\ ea, _ your wheel needs and bring to bear, in BUY 
ek ee | your interests, our unsurpassed facilities MORE 
PE ee _ for DESIGNING, TESTING and FABRI- 
7 : _ CATING the wheels upon which to BONDS 


| mount your present and Post-Victory 
products and equipment. 


r RENCH 1& HECHT, INQ | 


| DAVENPORT, IOWA : 
Wheel Builders Since 1888 
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A farm like this is equipped to make an efficient con- 
tribution to the war food program. 

The concrete paved hog feeding floor saves feed, 
reduces losses from swine diseases and helps pro- 
duce marketable pigs faster. 

The paved barnyard keeps cattle out of the mud— 
saves hours of time in grooming cattle for milking, 
besides aiding the production of higher grade milk. 

Concrete materials are available for building many 
other labor-saving facilities which help the farmer 
produce and preserve more food. Such improvements 
as sanitary milk houses, concrete dairy barn floors 
or firesafe, ratproof storehouses are more important 
than ever before. 

Our engineers, backed by facts gained from years 
of scientific research and field experience, are avail- 
able to help you on any concrete farm building 
design or construction problem. 


PORTLAND CEMENT 
ASSOCIATION 


Dept. 9-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of 
concrete... through scientific research and engineering field work 


BUY MORE WAR BONDS 
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Tests of Plywood Panels 


By M. A. Sharp 


MEMBER A.S.A.E. 


N connection with the construction of plywood silos reported jn 

AGRICULTURAL ENGINEERING for February, 1944, H. A. Arnold, 
associate in agricultural engineering research at the Tennessee Agri. 
cultural Experiment Station, made some tests to determine the 
amount of pressure plywood panels might be expected to sustain. 
Panels 4x4 ft and 2x2 ft were used for this construction. Results 
indicate that a 4x4-ft panel could be used at the bottom of « 24-f 
silo but would not allow very much of a safety factor. The test 
was made by glueing the panels to 2x4 frames, the lap around the 
edges being 134 in. Shingle nails spaced 2 in apart were used to 
hold the plywood in place until the glue cured. One pan:! was 
made with the knotty side in and the opposite panel wi:h the 
knotty side out. 

It was assumed that the side having the most imperfcctions 
would fail first due to the greater stress in the outside fibers. This 
proved to be the case, and although pressures sustained are not as 
high as they would have been otherwise, it seemed best to test the 
plywood under the most adverse conditions. The panels were bolted 
together with a gasket between the edges and pressure was applied 
uniformly from the inside by forcing water into the space between 
the panels. A mercury column and pressure gauge were used to 
obtain pressure readings, and a mercury (Continued on page 352) 


PRESSURES AND DEFLECTIONS OF \4-IN PLYWOOD PANELS 
NAILED AND GLUED TO A 2x4 OAK FRAME AT ALL 
FOUR EDGES 
Size of panel 4x4 ft 


Water pressure 


2x2 ft 2x2 ft 


per sq in, lb Deflection, in Deflection, in Deflection, in § 

1 0.688 -145 

2 1.415 445 

3 1.655 -485 

4 1.780 -519 -416 

6 Failure* -709 -601 

8 1.335 +782 

10 Failuret+ Failuret 


*Leaks occurred at defects and knots in the outer ply. 


+The center ply, or core, broke or failed next to the frame. 
case did the glue joint fail. 


In no 


M. A. SHarP is head, agricultural engineering department, University 
of Tennessee. 


This picture shows a plywood panel under pressure test 
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orted in 
Arnold, 
ec Agri- 
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satin the co-ordination of abilities 
Fa 24-ft 


The test Pete Peterson and Axel Erickson have been assembling disk harrow gangs for twenty 
und the § 


used to I years. They work together like perfectly-meshed, well-oiled gears. Sets of disks are mounted, 
anc | was § 


with de dipped, racked, fixed, lubricated, and sent on their way in a smoothly flowing stream. 


rfections 

cs. This Such teamwork is not a rare thing in the John Deere organization—it is the rule rather 
re not as : : : . 

gens, than the exception. From plans to shipping platform, each phase and operation necessary for 
re bolted 
s applied 
between and Axel Erickson—men who know what to do, and do it in perfect co-ordination. 
> used to 

age 352) 

ANELS An efficient organization does 

ALL 


the production of John Deere Farm Implements is performed by men like Pete Peterson 


not just “happen,” nor can it spring 
2x2 ft 


a into existence overnight. It is the 
flection, in 


result of sturdy growth, nurtured 


416 by experience and guided by an 
-601 
.782 : 


Pailuret aim—at John Deere “to never affix 
me. In no our name to an implement that 


University hasn’t in it the best that is in us.” 


The urgent necessity of war has 
taught us many useful things .. . 
new methods, greater capacity. It 
also has shown us the supreme im- 
portance of teamwork, and the ir- 


replaceable value of experience. 


JOHN DEERE 


Moline, Illinois 
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Materials 


GINEERE 


for Farm Uses 


PROTECTION || 
= 


Roofing, siding, insulation and wallboard 
products . . . scientifically produced from as- 
phalt, asbestos-cement, wood fibre, minerals 
and other non-critical materials .. . are widely 


available for prompt delivery from Flintkote 
distributors. 


These time-proved building materials have 
long been used for farm construction, mainte- 
nance and repair. Replacing hard-to-get ma- 
terials, many Flintkote products offer special 
advantages for farm application, protection 
from fire, weather and wear and the attacks 
of insects and rodents. 


Consultation and advice on farm construc- 
tion problems is readily available from the 
Flintkote Agricultural Engineering Depart- 
ment. Please address your inquiries to the 
nearest branch office. 


THE 


FLINTKOTE 


— 
30 Rockefeller Plaza, New York 20, N. Y. 
RNs Rb ban sieiis.e6dicc- 0:85 aseenewwcee ++++..1215 Sylvan Road, S.W. 
NIN odin aid io.00'6 5104.5 ain. 0:0 oes: se. bwedse winnie 826 Park Square Building 
I TI 6.5.4: aa a.e-nin. o:610:s.c:0:0:sn:e0leeeree 17th and Wentworth Avenue 
a ath BEA ta' 66:66:96 0 <.0le 0506 .0.05 baa 14201 Schaefer Highway 
cos. nieib-cssmsd iain ieuhcw'<cere%a erase Oak Street and Central Avenue 
iki Gins. -hsisiciaasScebwneusaauene Poland and Galvez Streets 
aici todas cua ke sisenicsedenueuesece ee Medical Arts Building 
PIONEER DIVISION, THE FLINTKOTE COMPANY 
MI is iio 5 so. o5 55 ccacekecaacanancce canter 55th and Alameda Streets 
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Tests of Plywood Panels 
(Continued from page 350) 


column actuated by a plunger was used in addition to a common 
rule for measuring deflection. The accompanying illustration shows 
a panel under test and that the first failures may be expected around 
imperfections in the outside layer of the plywood. The acconipany. 
ing table gives detailed information regarding pressure-deflection 
raios, which indicate that plywood has ample strength for this type 
of construction. 


Dairy Engineering 


URING the past year the A.S.A.E. Committee on Dairy En- 

gineering has studied four principal problems in dairy engi. 
neering as follows: (1) Modern practices in milk transportation, 
(2) status of mechanical refrigeration on small dairy farms, (3) 
possibilities of mechanizing the dairy barn, and (4) current prob- 
lems in dairy engineering. 

R. L. Perry reports that considerable progress is being made in 
the bulk handling of milk direct from farms in the southern Cali- 
fornia area. Problems of accurate sampling and weighing appear 
to be of most concern with this method. 

Mechanical refrigeration for cooling milk on the farm is re. 
ceiving a great deal of attention from health authorities, farmers, 
and manufacturers. Intensive study and development work is being 
carried on by a considerable number of large concerns with the 
thought of being able to supply an improved unit for farm use 
after the war. Most of the coolers appear to be of the tank type; 
however, one new type which cools the milk by means of a direct 
expansion coil in a ten-gallon can has been developed. 


S. A. Witzel reports that several practical mechanical barn 
cleaners are being used successfully in Wisconsin at the present 
time, and that by pushing an electrical switch button the cleaning 
operation is accomplished efficiently and with no hand labor. ‘This 
development deserves further study along with other modern ideas 
for mechanizing the dairy barn. 

Current problems in dairy engineering include principally how 
to make the best of the shortage of trained help; however, looking 
at the broad picture, it appears that in the postwar period the em- 
phasis is going to be on reduced costs, labor saving, and increased 
sanitation. Some of the specific problems are the more efficient 
methods of cooling milk on the farm and collecting and transport- 
ing milk from farm to factory, and the mechanization of dairy 
barns to eliminate hand labor. There appears to be a real need for 
continued work on these problems, and it is suggested that the 
work of the Committee be continued along the same general |ines 


with more emphasis on publication of results as soon as they are 
available. 


A report of the Committee on Dairy Engineering of the American 
Society of Agricultural Engineers for 1943-44 — A. W. Farrall (c)iair- 
man), J. E. Nicholas, R. L. Perry, S. A. Witzel, and John Strait 


The Engineering Profession Tomorrow 


HE engineering profession tomorrow will be largely what 

engineering education today makes it. The policies oi in- 
dustry, government, and state boards of course will have thei in- 
fluence. Nevertheless, the character of the profession — the hc:ght 
of its purpose, the extent to which its members live up t> its 
ideals, the nature of its standards — must rest fundamentally «pon 
individual convictions, individual attitudes, individual intellectual 
power; and these qualities are largely molded in college. The ‘orm 
of the mold is determined by the teachers and administr.tive 
officers of engineering colleges. If the profession is to be brought 
up to the level which America needs, and is to receive the 1 cog 
nition which it deserves, the educators must bring it there. his 
is a pointed responsibility that, in light of lessons of the war, 
weighs upon us as it has not weighed upon any previous gevefa- 
tion; it is a challenge we must accept. — Robert E. Doherty, presi- 
dent, Carnegie Institute of Technology, in his presidential address 
at the 52nd annual meeting of the Society for the Promotion of 
Engineering Education, June, 1944. 
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SMOTHERED THOUSANDS OF FIRES 
: F ALL KINDS 


We maintain our own fire school to train firemen on this 
recognized and exclusive FMC Fog Fire Fighting System. 


This school is open to all firemen using FMC Fire Apparatus. 


There’s nothing else like FMC. 


High-pressure fog for fire fighting was originated by the John 

Bean Mfg. Co. a number of years ago. And — since then — it has 

developed this system which has revolutionized modern fire fight- 

ing technique. 

Here’s why! The FMC High-Pressure Pump delivers and main- 
s tains 800 lbs. pump pressure— more than 600 Ibs. nozzle pres- 
.> sure. This high pressure gives you a combination of finely-atomized 
@ water and high velocity—just what you need to put out fires faster. 


+ FMC High-Pressure research goes steadily on — both at the factory 
uN and in the field. 


a Fires have been put out all over the United States for Army 
.. and Navy instructional purposes, and by the hundreds of rigs in 
STORES BARNS civilian use. Also an organized and trained fire department is 
HOUSES s STATIONS . 8 : P 
penton poe AND TRUCKS located at the factory to test the equipment at actual fires. Hun- 
R dreds of runs have been made. 
ATS AREHOUSES ; ‘ 
} pn VOWLING ALLEYS Investigate! Get the facts about this new and revolutionary fire- 
TRANSFORMERS TAR KETTLES fighting technique. Right now—the Armed Forces are taking 
CHICKEN HOUSES SAWDUST PILES most of the production of FMC High-Pressure Fog Fire Fighters. 
FOREST FIRES AIRPLANES But— you should be ready to modernize the moment civilian 
GRAIN FIELDS AIRPORT HANGERS meeds can be met. Start planning — now! 
ORIES 
persnr YARDS pon STANDARD FMC FOG FIRE FIGHTER. A self-contained fire- 
LU GA fighting unit. Carries its own water supply and complete 
BAKERIES GRASS fire-fighting equipment. Takes water from any source through 
ESTAURANTS d many others @ fine strainer before going into pump. Supplies 2 lines of 
Ri an bose with fire guns discharging 30 gallons per minute per 
NIGHT CU gun at 600 lbs. gun pressure. 


CAN BE MOUNTED ON MOST STANDARD TRUCK CHASSIS 


FOOD MACHINERY CORPORATION 
JOHN BEAN MFG. CO., 700 HAZEL ST., LANSING 4, MICH. + BEAN-CUTLER DIVISION, 400 JULIAN ST., SAN JOSE, CALIF. 


hy ee a ae Bee a neat tp er RS eae eee ere pi meee ee 
. : 
: : Lo . 
ae ie ‘ oa 
4 ie , SS . g y va uy ‘ 
a SS Tid 
Ang? “aay a Fi . 
Bs “* ate Sl 2 ‘ 3 > by 
Sion 
a Benes) —— | 
Cs Wi 
SS Me a 
eS 2: a on eel a _ 5 
<a 
. YE 4 
A 9 
; —- 8: a: MW 
— wee 
a | GS eee 
OS Se et 
— . ae el 
Be ft e * e r ee 
a * a pe ee 
-— -..e BE 
lh Ee 
— 6‘) US ee 
ti. mi. . a See 
a a =. mee fc ae ? 
Se Se ee 
Ma ide = f Ey 
eee gee ae Gan 
Ls ie 4 —_ > \ 
, Beet Sa = we , ee 
m is re ae . ) = ci. 
Be Ne . es a \ 1: hog a 
Promo CY 3 See a 
~ —_ : 
| ne EVERY T 
7 | 
a 
. 
an Sol Nm 
; . A prey 
yrenme“E\ Cer, A j J oe » 
i ‘ ee A ape 141 Ss g Se fh Jl a 
=: Lee > a « an 2 i Se Sire ; ae — - Re ae & 
| a Se Aine icine citteo—peeseenscmntiniae yy Sa 
x 4 Pa ae ‘Riera inland. oS 3 3 aie ma g —_— 
é 4 Fins hic ee a ' F ae 
a a pe hie ae ot : eee Oem Fi ee 4 eae 
we mic ip aaa secede a oe ps : Bs ese q ‘3 : 2 | ie i Sanly 
____ i 4 i 5 irc ancl “air Vt. eek i as | ee 
a Aika cee Ce — a eo 
. RT ee ee Oe Ne lille ARR rec aan 2 2 sae a e 2 & 
; a aha | i oe ae a Be = Se es : ss ‘ “ag a 
ee a Bre NCR a ag Coe S50) Sle iegeseMing ot Ot : ape 
' ih es a as ae a | = Ee + ee ogee ema — age . 
ce re a Ping ee kg es Meee: META 9 PRE RE  —-aigne cn 9 a Seo oa ol ae 
aaa. ee ell 
ee = i a : “aie + eae: pe ee oe ee ss ‘ = : ae 7 f. Ba ag ee ee 4 +. 
ee ae R020 ae ddtienaet Ce eS a ae oe, 1) a 2 oo Se, 
_ a, oe ~~ a td Qa ee. ee i aes “te eee se | iets Pe on singe 
cena EE UCC 
A A ee eee 
=. ees: < arent me 2 7 3a ee Be 4 
‘ ae ae or 
ee Bi ca Sd 
MC (ye™ I SSU 
as ee 
— " = x Peace ae ae te ee et ee ee ee 
ee : Sa ‘ a , j ec “ ve 
i UILDERS OF BEAN HIGH-PRESSURE PUMPS FOR OVER 60 YEARS 
—_ AGRICULTURAL ENGINEERING for September 1944 353 
ee hee = i nes A a 2 a Nee) = ime of ARR aig ne 7 ek vata : 


CAN HELP. 


i PRODUCE MORE MILK 


Feed costs drop and winter 
milk production jumps when 
dairy barns are insulated with 
ZONOLITE —Granular Fill 
for walls and ceilings and In- 
sulating Concrete for floors. 


PRODUCE MORE 
EGGS AND CHICKS 


Poultry houses insulated with 
Zonolite reduce feed bills sub- 
stantially by conserving birds’ 
body warmth—which also 
promotes egg production in 
laying hens and weight in- 
B creases in growing birds. 


CUT PIG LOSSES 


Warm, dry Zonolite Insulat- 
ing Concrete floors are quick- 
ly and easily laid over old, 
cold ones. Most farmers can 
readily do the work them- 
' selves—cut farrowing losses 
_ substantially. 


SAVE UP T0 40% OF 
FUEL USED IN HOME 


A few hours’ work will insu- 
late their attic for Zonolite 
simply poxrs into place as 
§ easily as pouring popcorn 
from a bag. Fuel conservation 
® is a patriotic duty, today! 


wt LONOLITE 


Zonolite—the mineral insulation of a hundred uses—comes in 
3 forms: Granular Fill, Insulating Concrete Aggregate, Insulating 
Plaster Aggregate. All three are 100% FIREPROOF—even 2400 
degrees F. does not burn Zonolite! But for full facts about this 
amazing insulation and its multitude of uses, mail coupon. 


UNIVERSAL ZONOLITE INSULATION CO. 
Dept. AES e« 135 South La Salle Street ¢ Chicago 3, Illinois 


Universal Zonolite Insulation Co. 
Dept. AE9, 135 S. La Salle St. 
Chicago 3, Illinois 

Please mail me complete informa- 
tion about all 3 forms of ZONO- 
LITE. Include, without obligation, 
WORK SHEETS showing typical 
farm uses. 
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NEWS SECTION 


SOUULUUUUUAAAUUUUOONAMUUAUEESTUNU LEONA EEA 


A.S.A.E. Meetings Calendar 


September 26 and 27 — North Atlantic Section, Comm»- 
dore Hotel, New York. 


A.S.A.E. Fall Meeting Cancelled 


OLELY in response to the urgent appeal of the Office .f De. 

fense Transportation that all organization gatherings sch: duled 
for the remaining months of 1944 be cancelled, the usu:! Fall 
Meeting of the American Society of Agricultural Engineers <ched. 
uled to be held at Chicago during the second week of De <mber 
has been called off for this year. This action was taken t. help 
relieve the critical transportation situation, and not because : was 
felt the meeting was not needed, for members of the Socie.y feel 
the need for their meeting more keenly this year than ever |-<fore. 

In lieu of the Fall Meeting, the Council and the Mc«tings 
Committee of the Society will meet during the week in which the 
meeting was scheduled, and certain conferences or round-table zroup 
meetings will be held to give attention to the more urgent problems 


confronting the agricultural engineering profession, and to plan same 
future activities in connection therewith. num! 
A.S.A.E. North Atlantic Section to each 
Meet in New York each: 

HE North Atlantic Section of the American Society of Agri- Usii 
cultural Engineers will hold its annual meeting September 26 ie 

and 27 at the Commodore Hotel in New York City. All mem. J hitts 
bers of the Society whether resident in the territory of the section ith 
or in other parts of the country will be welcome to attend the with 
meeting. The Section officers’ invitation includes also non-mem- § the ° 
bers of the Society who have a particular interest in the program ; 
to be presented. asth 


As this issue goes to press, copy for the program has not been 
received from Section officers, but printed copies will be mailed on 
request to either Section Secretary Ralph J. Bugbee, 121 West 
Street, Rutland, Vt., or from Society headquarters at St. Joseph, J 


reet In | 
Michigan. 


s Cant 
Postwar Tractors, Fuels, and Steels = 
on S.A.E. Program ~ 

N engineering preview of postwar tractors, the steels of which the 


they are made, the fuels they will use, and their pertinent 
design details will be presented on the program of the national b 
tractor meeting of the Society of Automotive Engineers to be held -j 
at the Schroeder Hotel in Milwaukee, September 13 and 14. > 

The forenoon session of September 13 will feature a paper on 
the design of gear teeth to be presented by Fred Bohle of the Illi- 
nois Tool Co. Prepared and informal discussions will follow this § 
paper. . 

The subject of fuel will occupy the entire afternoon session, the 
discussion of which will be centered around a paper on fuc! re- Wh 
quirements for tractors by A. T. Colwell of Thompson Products, Inc. h 

The application of gasoline injection to tractor engines i< the the 
subject of a paper by H. O. Hill of American Bosch Corp., which stuc 
will feature the forenoon session of September 14. The afternoon 
session will be headed up by a paper on automotive steels ‘rom § Fro 
the engineering viewpoint, to be presented by H. B. Knowlt)n of 

exp 
utn 


witl 


the 


the International Harvester Co. . 

The annual tractor dinner of the S.A.E. Tractor and Farm Ma- 
chinery Engineering Activity will be held the evening of Sept. nber 
14, with O. R. Schoenrock of the J. I. Case Co. as chairma: and 
C. E. Frudden of Allis-Chalmers Mfg. Co. as toastmaster. F. ature 
addresses following the dinner will be on the subject of tract: rs of 
tomorrow by W. S. James of The Studebaker Corp., presid at of 
S.A.E., and on agriculture’s postwar opportunities by Wheel«: Mc- 
Millen, editor-in-chief of “Farm Journal”. 


Dickerson Made A.S.A.E. Life Fellow 


oo Council of the American Society of Agricultural Eny:neers 
recently elected I. W. Dickerson a Life Fellow of the S ciety. 
Mr. Dickerson joined the Society in 1910, has been a membe: with- 
out interruption ever since, and served a period as Secretary ‘uring 
the early years of Society history. For many years Mr. Dicxerson | 
has rendered a highly practical service as agricultural engincering 
editor of several farm papers, including “American Agricul‘ itist’, 
“The Farmer’, ‘“Farmer-Stockman”, “Montana Farmer”, ‘Poultry 
Item”, ‘““Wallace’s Farmet’’, “Iowa Homestead’, and ‘‘\ estern 
Farm Life’’. 
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| the stone is cut precisely 


It’s the Skilful Tap 
With the Right Tool 
That Makes the 


Stonecutter’s Art 


Tue stonecutter doesn’t use the 
same hammer on all jobs. So he has a 
number of hammers at his command— 
each of a different shape and weight, 
eacl: made for a specific type of cutting. 
Usiug the right hammer for each job, 
hitting in exactly the right place, and 
with just the right force, 


asthe stonecutter wants it. 


In blasting likewise you 
cannot use the same tool 
for every job and get good 


the right explosive, used 
by the right method— 
with the right force, at 
the right place—to produce the most desirable breakage. 


When Atlas Representatives are called in on a blasting job 
they apply synergistic* thinking to the problem. They 
study every detail, swap ideas with the blasting men. *Synergism: The force that produces 
From this comes a specific recommendation: The one “2+ 2= 5° results when you and we get 
explosive, the one blasting method, that will produce the viiesiatnensitendllanwadl 

utmost in fragmentation. 


For ‘‘2 plus 2 equals 5” blasting results, consult Atlas. 


Af \ 
ATLA 


¥ EXPLOSIVES 


“Everything for Blasting” 


ATLAS POWDER COMPANY, Wilmington 99, Del.* Offices in principal cities - Cable Address—Atpowco 
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Personals of A.S.A.E. Members 


B. P. Hess, for many years connected with the rural electrifica- 
tion activity of the Westinghouse Electric and Manufacturing Com- 
pany, has been transferred to the general mills section, industry 
department, East Pittsburgh. In his new work, Mr. Hess will keep 
farm equipment manufacturers informed of the latest developments 
in electric drive and control. Mr. Hess joined Westinghouse in 
1931, is a graduate of Ohio State University in both agriculture 
and electrical engineering, and is currently a member of the Council 
of A.S.A.E. 


A. Kirk Crawford, formerly instructor in agricultural engineer- 
ing at the Northwest School and Station of the University of Min- 
nesota at Crookston and more recently engaged in instructional 
work in electrical engineering in connection with the war effort at 
the University in Minneapolis, recently accepted a position in the 
engineering division of the Weyerhaeuser Sales Company at St. Paul. 


James W. Culpepper has resigned as assistant county agricul- 
tural agent of Lowndes County, Alabama, to accept a position as 
junior agricultural engineer with the Tennessee Valley Authority 
at Knoxville, Tenn., where he will be engaged in research and 
development work. 


Orsen W. Israelsen, research professor of irrigation and drain- 
age, Utah Agricultural Experiment Station, and collaborator with 
the U. S. Department of Agriculture, is one of the authors of 
Technical Bulletin 313, entitled “Canal Lining Experiments in the 
Delta Area, Utah’, recently issued by the Utah station in coopera- 
tion with the division of irrigation, U. S. Soil Conservation Service. 


Lawrence H. Schoenleber, formerly a member of the agricultural 
engineering staff of Kansas State College, recently accepted a posi- 
tion as an engineer with the J. I. Case Co., and will be located at 
Racine, Wis. He will be engaged in testing, research, design work, 
etc. 


Paul W’. Silvey, until recently advertising manager of the Brower 
Manufacturing Company, Quincy, Ill., is now employed as general 
manager of the Parkin Hatchery, at Shawnee, Okla. 


Now's the time to install 
MASONITE* CELL-U-BLANKET 


Even if heating fuels should 
be a little harder to get this 
winter, farmers can keep their 
homes comfortable—by merely 
nailing or stapling Masonite 
Cell-U-Blanket insulation to 
roof rafters or ceiling joists. 


This, the latest word in home 
insulation, comes in rolls and 
convenient lengths. and is 
semi-rigid yet light in weight. 


and warm. 


and buildings. 


*Trade-mark Reg. U. 8. Pat. Of. 
COPYRIGHT 1944, MASONITE CORP. 


Name 
CS ——— 


Yet for all its easy handling, 
Cell-U-Blanket is unusually 
efficient. Wind-proof. Water- 
proof. It provides a positive 
vapor barrier. It is permanent 
and will not shrink. sag or settle. 
Prevents high heat losses. 
Makes the whole house snug 


Masonite Corporation engi- 
neers will be glad to consult 
with you on the application of 
Cell-U-Blanket to farm homes 


MASONITE CELL-U-BLANKET 


A NEW AND MORE EFFICIENT INSULATION e 


MASONITE CORPORATION, Dept. AE-9, 111 W. Washington St., Chicago, Ill. 
Please send me a FREE sample and full details about farm applications of Masonite Cell-U-Blanket. 


Address 


Charles G. Snyder, Jr., has resigned as instructor in agricultural 
engineering at the University of Minnesota to accept a position as 
field enginer in the technical service bureau of the Universal Atlas 
Cement Co., Chicago. 


I 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Councii prior to election. 


Carl L. Cue, director and purchaser of farm supplies, United 
Cooperatives, Inc., 510 W. Ely St., Alliance, Ohio. 

Sherwood §. DeForest, engineering officer, U. S. Army Air 
Force. (Mail) 3660 LeBlond Ave., Cincinnati, Ohio. 

Norman A. Evans, Private, infantry, USA. (Mail) Spearfish, S.D. 


George M. Eveleth, chief engineer, J. 1. Case Co. (Mail) Rock 
Island, Ill. 


Seward H. Foote, Jr., agricultural field representative, Portiand 
Cement Assn. (Mail) Georgetown, N. Y. 


Clarke D. Pease, chief engineer, New England Industrial De- 
velopment Corp., Chamber of Commerce, Boston, Mass. (Mail) 
University Club. 


W. R. Persons, farm sales and service, The Lincoln Electric Co., 
P.O. Box 5758, Cleveland, Ohio. 


F. Frank Schwilk, vice-president and general sales manager, 
automotive division, Continental Motors Corp., Muskegon, Mich. 


C. E. Stewart, consulting irrigation engineer, 7658 Calumet Ave., 
Chicago 19, Ill. 

Harold H. Todd, equipment manager, Merrimack Farmers’ 
Exch., Inc. (Mail) 9 Green St., Concord, N. H. 


J. Vincent Webster, engineer, David Bradley Mfg. Works. 
(Mail) 392 S. Chicago Ave., Kankakee, Ill. 


SOLD BY LUMBER DEALERS 


State 
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10 DIVISIONS OF FIGHTING ENGINES 


ONTHs ago the Detroit Diesel 

Engine Division of General 
Motors sent engine No. 100,000 
off the production line to its war 
job. Many more have followed 
since. Measured as men, more than 
ten divisions of these six-cylinder 
Diesels are actively in the fight. 
They’re in landing craft helping 
to crack Fortress Europe and to 
cut the Nips’ string of islands. 
They’rein tanks, trucks, bulldozers 
and all kinds of other equipment. 
The reasons are, these Diesels are 


tough and dependable. They’re 
easy to maintain. They burn in- 
expensive fuel oil. 


They have been tried and proved 
in all sorts of war jobs on every 
battle front. And they’ve been 
found good. 


With the coming of peace these 
engines will be available for all 
the applications where America 
will need reliable, low-cost power. 
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GENERAL MOTORS. 


DIESEL 
POWER 
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ENGINES .. 1510 250 #.P... DETROIT DIESEL E 


IGINE DIVISION, Detroit 23, wc | 


ENGINES . . 150 to 2000 H. P... CLEVELAND DIESEL ENGINE DIVISION, Cleveland 11, Ofio | 
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There’s more to babbitting connecting rod 
bearings than simply applying the metal. 
Not only must the work be expertly done, 
but it is important that frequent detailed 
chemical analyses be made of materials in 
order to provide a dependable safeguard 
against inferior quality bearing metal, and 
to assure constant uniformity. 


Wisconsin Engine connecting rod bearings are babbitt- 
ed in our own plant, under our own complete control. 
A careful check is maintained to make sure that the 
metal is always what it should be and that it is applied 
the way it should be. This helps to make a better engine 
... designed to give better service on your equipment. 


Write for Your Copy 
of this New Book 


@ A fair sized engineering department, 
has worked pretty steadily for over a 
year to prepare this detailed and illus- 
trated presentation of Rilco laminated 
wood rafter arches and Rilco pre-fabri- 
cated buildings. 


The new Rilco book gives complete 
engineering, estimating and erection 
data and shows the many different types 
of Rilco rafter arches available for one and 
two story barns, machine sheds, corn cribs 
and granaries, poultry, hog and utility buildings. 


Rilco laminated wood rafter arches are en- 
gineered for wind, snow and concentrated 
loads. They are continuous framing members 
running from foundation to roof ridge. They 
are factory-made to accurate patterns, prop- 
erly drilled and trimmed for sill and ridge 
connections and delivered ready for speedy 
erection. They save time, material and labor. 


Write today for this new Rilco book. We'll 
send you a copy promptly. 


Ri LC LAMINATED PRODUCTS, Inc. 


A Weyerhaeuser Institution 


1589AE— 1st National Bank Building, St. Paul 1, Minn. 
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PROFESSIONAL DIRECTORY 


AHURA i 


Consulting Engineering Work In Farm Structures Fielg 
Also Sales Engineering for Selected Manufacturers 
GEORGE R. SHIER, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company, Con. 
sulting Structural Engineers, 30 East Broad Street, Columbus, Ohio 


== 


Consulting Agricultural Engineer & Farm Market Analyst 
FRANK J. ZINK, A. E. 


Member A.S.A.E. Suite 4300, Board of Trade Fidg., 
Telephone: Wabash 1558 141 W. Jackson Blvd., Chicago 4, Ii, 


RATES: Announcements under the heading ‘‘Professional Directory"’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. \ini- 
mum charge, four-line basis. Uniform style setup. Copy must be re- 
ceived by first of month of publication. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wan- 
ted,’’ or apply for positions under ‘‘Positions Open.’’ Both non-members 
and members seeking to fill positions, for which ASAE members are 
qualified, are privileged to insert notices under ‘‘Positions Open,’’ and 
to be referred to members listed under ‘‘Positions Wanted.’’ Any Notice 
in this bulletin will be inserted once and will thereafter be discontinued, 
unless additional insertions are requested. There is no charge for notices 
published in this bulletin. Requests for insertions should be addressed 
to ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 


FARM STRUCTURES MAN wanted by large company for ex- 
panding program in prefabricated farm buildings and components. 
Excellent opportunity for man qualified in functional phase of de- 
sign and promotion. Replies should indicate scope of training and 
experience. Confidential. | PO-167 


SALES ENGINEER wanted for permanent position with small 
company producing well-accepted building material products. Sub- 
stantial base salary, better than average proposition for man with 
liking for sales work and knowledge of building construction. Give 
full information on past experience and earnings expected. PO-166 


AGRICULTURAL PRODUCT ENGINEER wanted for me- 
chanical designing and development of corn pickers, combines, 
and other harvesting machines. Permanent position with old well- 
established midwest manufacturer with national distribution. Lo- 
cated in fine city with adequate housing and educational facilities. 
Big postwar farm market assures future. Salary open. Good oppor- 
tunity for advancement. Write experience, qualifications, <raft 
status, and other particulars in your letter. PO-165 


ENGINEERING AIDS needed in federal agencies. Persons to 
perform subprofessional engineering work in civil, topographic, 
photogrammetric, mechanical, and other branches of enginecring 
are being sought to fill federal jobs in Washington, D.C., and in 
other parts of the country. The salaries range from $1752 to 
$3163 a year, including overtime pay. Appointments will be made 
in the Geological Survey, Department of the Interior, Coas: and 
Geodetic Survey, Department of Commerce, and Departme:t of 
Agriculture, and application forms may be secured at first and 
second-class post offices or direct from the U. S. Civil Service Com- 
mission, Washington 25, D. C., or from the Commissions s re- 
gional offices. 


AGRICULTURAL ENGINEER wanted by a well-known nution- 
al organization to engage in sales promotion work on farm build 
ings, preferably someone in his early thirties with good engineering 
training and farm background and with plenty of initiativ. and 
ingenuity. Special training in farm buildings would be help‘ul to 
person selected. Discharged service men will receive specia! con- 
sideration. Write giving full details as to education, experience, 
etc. PO-164 


SALES ENGINEERS, preferably 32 to 38 years of age, with 
college education in engineering and with sales experience, afe 
wanted by a large national manufacturing organization to «ngage 
in the sale of farm buildings through dealers. While a postwat 
project, qualified applicants will be interviewed now. Speci::! com 
sideration will be given discharged service men who have ualifi- 
cations sought. Write giving full particulars as to education, ex 

(Continued on page 360) 
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A rice machine traveling over rough ground, levees 
and ditches takes a terrific beating. So do its SISF 
Bearings on vital turning parts. While this No. 21 
Combine operates almost continuously under difficult 


traction conditions in mud and heavy wet rice stubble, 


SKF INDUSTRIES. INC. e FRONT ST. 
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Ps 


SSSSP’s roll smoothly and continuously, helping this 
machine to revolutionize rice harvesting ... to cut 
costs to a fraction of previous figures. The more 


SHCSF’s on farming equipment, the greater the 


harvest. 5551 
& ERIE AVE. e PHILADELPHIA 34, PA. 
359 
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Conserves 
e 


Protects 


The unmatched toughness, tear - resistance, 
flexibility and weathertight properties of 
SISALKRAFT are a matter of nearly 25 years 
record. Its many uses on farms include port- 
able silos — emergency grain bins —corn crib 
and hay stack covers — windproofing of homes 
—lining farm buildings — and protecting ma- 
chinery left in the open. 


Folders on Treated SISAL- 
KRAFT for Portable Silos, 
Orange Label SISALKRAFT 
for Hay Stack Covers, Grain 
Storage applications and 
other uses are yours on 
request. 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


stamped on front cover and backbone, 
with name of journal and year and 


full information, or binder on 10-day free trial. 


SeeeeseseseseseneseMAIL COUPON TODAY :eseeenneeneeeuuaen 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Engineering for years St as Sl 
Will remit in 10 days or return binders collect. 


Name ... 


mana ao... 


360 


Fiber Reinforced 
. J 


Increases Production 


: scorer of, SISMUMRATT, FIBREER, SISAL: > 
SISALTAPE AND COPPER-ARMORED: SISALARAET. ~ 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 


volume number, it will preserve your 
journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 


nn Kae ae eet binders for Agricultural 


eresnenes evscennnesenasesessessnsnencseecsssseeneneseseessereesceseseees seteesans senesececcesenecee enececseeeenenees 


EELS ET renee Ce ree eee ed 


SRE Se ERE RN EE TT ER SEN 


2: 


EMPLOYMENT BULLETIN 


INSTRUCTOR in farm machinery and farm motors wanted by a 
state agricultural school of secondary vocational grade, for six 
months beginning October Ist. Write A. C. Heine, head, agricul. 
tural engineering dept., West Central School and Station, Morris, 
Minn. 


FARM EQUIPMENT ENGINEERS. National merchandising 
organization planning large farm equipment program has openings 
for senior and junior design engineers. Write experience, draft 
status, salary expected. Replies confidential. PO-155 


ENGINEER interested in drainage research wanted. Southern T 
state with large acreage needing drainage plans to begin intensive pt 
research program. First letter should give training, experience and Se 
references. PO-153 E 

POSITIONS WANTED at 

AGRICULTURAL ENGINEER available. Six years’ experience 

in rural electrification with private power company and government o 


power project; experience in educational and research phases of the 
work. Two years’ experience in farm management with siate in- 
stitution. Well acquainted with personnel of the land-grant colleges 
in midwest and southern states. Two years’ experience as mechani- 
cal engineer and plant supervisor for large industrial concern. 
B. S. degree from a Midwest university. Age 32, health excellent, 
married. PW-363 


AGRICULTURAL ENGINEER with a B. S. degree in ogricul- 
tural engineering from an eastern college is available for eimploy- 
ment. Experience in soil conservation, drainage, and use of explo- 
sives in land drainage and land clearing ; farm reared with experience 
and knowledge of the operation, care, and adjustment of farm ma- 
chinery and equipment, also wood-working equipment and farm 
building construction. Age 38, married, two children. Would like 
position in teaching, research, or extension work. PW-362 


AGRICULTURAL ENGINEER with a B. S. degree in agri- 
cultural engineering from a midwest college and training course in 
management, operating and buying with mail-order firm. Two years’ 
experience in xe building appraisal, inspection and fire preven- 
tion. Present position, purchasing and planning of aircraft parts. 
Age, 27 years; married with two children; draft status, 2B. Would 
like position in development and promotion of farm buildings and 
equipment or in purchasing or production work in a factory manu- 
facturing agricultural equipment. PW-361 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


a a ae ee ee | 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows and Members— 
furnished either in pin with safety clasp or lapel 
button—$2.00 each. 


With red ground for Junior Members, Ass0- 
ciates, and Student Members—furnishec only i 
pin with safety clasp—$1.00 each. 


Send orders to ASAE, St. Joseph, Michigan. 


AGRICULTURAL ENGINEERING for September 1944 
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